








Eliminates 
all bell-holes, yarn- 
ing and lead-pouring in the 
trench. It can be laid three times as rapidly 
as ordinary cast iron pipe, or for one-third the labor cost. 


Used and constantly being reordered by leading water departments, industries, 
and railroads of America. Sizes as small as 14% and 2-inches, and up to 6-inches in 


diameter. 
Write for booklet P, and free models. 


McWane Cast Iron Pipe Company 


Birmingham, Alabama 
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Unlike those in all other jaw crushers, which 
are only actually crushing 50% of the time, the jaws in the 
Western -Aurora Crusher are never idle. While the top half 
opens to grasp new stone, the bottom half closes, and vice 
versa. Yet there is no dead center. 

This feature is alone enough to account for increased produc- 


tion, and lessened operating costs and wear 
and tear; but there are others almost 


equally important. 


Catalog 44-H tells the whole story. 
Shall we send you a copy? 








The Austin-Western Road Machinery Co. 


Home Office: Chicago 
Branch Warehouses and Service Stations in 22 Cities 


“Everything from a drag scraper to a road roller” 
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Progress on the Wanaque Project 





Dam and twenty-five miles of aqueduct, including tunnels, to provide water 


for Newark and other municipalities in northern New Jersey. 


Unusual fea- 


tures in sheet piling and trench dewatering. Mucking by machinery in a 
nine-foot tunnel. 





A water supply for the city of Newark, New Jer- 
sey, and, it is expected, for a number of other com- 
munities in northern New Jersey, is being devel- 
oped by the North Jersey District Water Supply 
Commission by the impounding of the Wanaque 
river at a point about 25 miles north of Newark. 
This project was described in our issue of April 
17th, 1920, and the beginning of the construction of 
the dam in our issue of August 7th, 1921. 

Briefly, the project includes the construction, 
in the vicinity of Midvale, New Jersey, across the 


Wanaque river, with a water shed above the dam of 
67.3 square miles, of a dam, and a conduit from this 


dam to connect with the existing conduit to Newark 
from its Pequannock supply, which is derived from 
a watershed a few miles. west of the Wanaque shed. 
Provision will also be made for conduits leading to 
such other communities as may decide to use this 
supply. 

The conduit will be carried in a general southerly 
direction from the Wanaque dam, following approxi- 
mately the contour of the ground until it reaches 
Watchung Mountain near Great Notch, whereit 
will pass through the mountain in a tunnel. The 
time required to construct the tunnel makes this a 
deciding feature in the completion of the entire 





CORE WALL UNDER CONSTRUCTION. 


Shows bonding stones on top of concrete; steel sheet- piling in foreground; derricks for handling sheet-piles 
and other material. 
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STEEL SHEET-PILING FORMING WATER-TIGHT 
CONTACT WITH eee Sl BELOW GROUND 


project.and it was, therefore, decided to begin this 
as soon as possible and a contract for it was let last 
October and construction is now well under way, 
and the contract calls for ‘its completion within 44 
months after notice to begin work, or by July, 1926. 

Owing to the uncertainty as to the number of 
municipalities that will associate themselves with the 
enterprise and use the water derived therefrom, 
certain of the features have not yet been finally de- 
cided upon. One of these is the height to which 
If only Newark uses the 


the dam will be raised. 
supply, provision for only 10,000,000 gallons a day 
will be necessary and the 
dam will not be raised to 
utilize the full storage ca- 


pacity of the site. How- 
ever, by raising the. dam 
25 feet higher, the ca- 
pacity can be more than 
doubled and it would seem 
to be unfortunate if it is 
not possible to utilize this 
full capacity when doing 
so will necessitate such 
relatively slight increase 
in cost. 

In view of the possible 
demands and the fact that 
it would cost almost, if 
not quite as much, to build 
a smaller tunnel as to 
build one with a capacity 
of 90,000,000 gallons a 
day, and in view of the 
great additional cost of 
duplicating the tunnel at 
any future time, one with 
this capacity was decided 
upon and is under con- 
struction. 


Vo. 54, No. 5 


of the sheet piles to a depth of nearly 100 feet, 
which is one of the very unusual features of this 
dam. The core wall has now been completed to a 
point about 20 feet above the ground surface and a 
part of the embankment has been carried up to the 
same height, and, except for some gravel filling 
work on the dam, has been discontinued for the 
time being until final determination has been made 
of the final height to which it is to be carried. 


STEEL SHEET PILING 


The engineers and contractor were naturally in- 
terested to learn, after the earth had been excavated 
between the two rows of sheet piling, how successful 
the driving of this had been in maintaining- the 
sheeting vertical and in making good contact with the 
rock. It was found that the deviation from the 
vertical at the rock did not exceed 6 inches one way 
or the other, which was certainly as close as could 
be expected for piling driven 50 to 90 feet through 
coarse gravel. On top of the rock the slope of the 
ledge surface forced the piling out of line in places 
so that the trench, which was 20 feet wide at the 
top, varied from 18.6 to 24.4 feet at the rock sur- 
face. In general, the contact of the steel piling with 
the rock surface was found to be most satisfactory. 
In a few places the piles had encountered fragments 
of rock near the bottom and had been twisted out 
of their interlock and a few piles had apparently 
been overdriven and turned up or “fish-hooked” at 
the bottom. A few of the piles did not show tight 
contact and a small pile hammer was rigged on a 
derrick and such piles were driven to satisfactory 
contact. Those that turned up at the bottom were 
cut off with a torch. For a stretch of about 20 feet 





The description of the 
construction of the dam in 
our issue of August 27, 
1921, told of the driving 


CORE WALL TRENCH 100 FEET BELOW GROUND SURFACE. 
Showing heavy timber bracing and large quantities of water in bottom 


of trench. 


in nda SRE SP! Se a 


yey 



































\ 


gdh hae gm te ge dasa NET eT Re 


wall Bak Mai 


BARAK ED 2 










May, 1923 





BLIND DRAIN DISCHARGING ALONG CENTER 
LINE OF CORE WALL. 


on one side in the deepest section an additional set 
of short piling was driven inside the original set, 
but this was the only place where a double set was 
required. 

The pressure against the piles was very great 
and was considerably increased by the ground water, 
but was reduced as described further on. The 
water tightness of the sheet piling held the ground 
water level at places 20 feet higher than the trench 
bottom and, in fact, it was necessary to open holes 
in the bottom of the sheet piling when it was desired 
to allow the ground water to escape into the trench. 

As fast as the trench was excavated, the sheet- 
ing was supported by using 12 x 12-inch braces in 
bays spaced 10 feet on centers and with wales 
spaced 6 feet apart vertically for the upper 32 
feet of the trench. Below this depth the spacing 
was at first reduced to 3 feet vertically, which 
was subsequently altered to double sets spaced at 
6 feet, and here 14 x 14-inch rangers and 12 x 14- 
inch braces were used: After the trench had been 
excavated about 40 feet, the bracing began to show 
strain. One wale cracked longitudinally in about 
the middle and some of the braces cut into the 
wales as much as one-half inch and some of them 
split at the ends. The recurrence of this was 
prevented by substituting oak for pine bearing plates 
at the ends of the braces, and by framing the 
braces with even greater care so as to be sure 
that the entire end of the brace had a bearing on 
the bearing plate. Later, with the lowering of 
the ground water, the pressure decreased consid- 
erably and most of the braces when removed were 
cut out with no great difficulty and some were 
pulled out by a derrick without any cutting. 

In driving the piles, the typical gang consisted 
of one foreman, one pile driver operator and six 
pile driver men for each rig, two rigs being run 
under one general foreman. High pressure steam 
was supplied from a central plant and no fireman 
was needed with the driving rig. The two rigs 
combined reached a maximum of 15,800 feet of 
sheet piling driven in one month, the minimum being 
100 feet in January of 1922. The total amount 
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driven in fourteen months of driving was 99,900 
feet. 

After the completion of the work an effort was 
made to draw and salvage some of the steel sheet 
piling. It was calculated, however, that the cost of 
this was greater than the value of the steel recov- 
ered, and the rest of the sheet piling was cut off 
with a torch at the surface of the ground. 

HANDLING GROUND WATER 

Excavation inside the trench was begun at the 
north end with clamshell buckets operated from 
stiff-leg derricks running on a track on top of the 
west bank. (As described in the previous article, 
a wide trench was dug along each side of the core 
wall to a depth of about 10 or 12 feet and leveled 
off, giving a level path upon which to build the 
frame for guiding the piles and the pile driving 
rigs). Ground water was encountered immediately 
after the installation of the top set of bracings. Two 
8-inch centrifugal dredge pumps, 60 inches in 
diameter, manufactured by the Morris Machine 
Company, were installed and, in addition to pump- 
ing water, removed a considerable yardage of sand 
and gravel from the trench, depositing it as part 
of the embankment on the downstream side of the 
dam. In addition, there were installed for handling 
the ground water, four No. 9 pulsometers, two 
5-inch Emersons, two 5-inch Lawrence electric cen- 
trifugals and one 6-inch Westinghouse electric cen- 
trifugal. The amount of water removed was meas- 
ured by a weir set in the trench by which the water 
was led to the river, and varied from a minimum 
of 200,000 gallons during the month of May to a 
maximum of 138,900,000 during August, 1921. In 
June, 1922, there was still being pumped 114,400,000 
gallons, but this fell off rapidly with the comple- 
tion of the core wall to 19,200,000 in August. 
During February, 1922, rates of 5,000 to 6,000 gal- 
lons per minute were pumped, when the longest 
stretch of deep trench was open. 

In general, the ground water level remained about 
20 feet above the level in the trench, resulting, as 
previously stated, in-enormous pressure on the trench 
bracing. More or less water entered through seams 
in the rock. While working in the shallow trench 








TYPICAL SECTION OF CORE WALL FORMS. 
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VERTICAL JOINT IN CORE WALL. 


the water in the bottom was handled with no diffi- 
culty by means of blind drains or pipes close to the 
sheeting, but as the trench became deeper the quan- 
tity became greater so as to interfere with the plac- 
ing of the concrete, and the ground water back of the 
sheeting began to leak through and flow onto the 
concrete at a point about 20 feet above the bottom 
of the trench. In order to prevent this, the ground 
water was lowered by burning holes in the sheeting 
near the bottom and driving through the sheeting, 
horizontally into the earth, 2-inch pipes pointed and 
perforated and three or four feet long. These per- 
mitted the ground water to drain away into the 
trench and most of the water entering the trench 
then came though these bleeder pipes and could be 
easily controlled. 

When it came to placing concrete in the deep- 
est sections, additional precautions were employed. 
The concrete was placed in stretches 10 to 20 feet 
in length and before placing that in the bottom of 
a new section, a concrete bulkhead or longitudinal 
wall 6 inches thick and 2 feet high was built two 
feet away from each line of sheeting. Between 
this wall and the sheeting a blind drain or pipe, 
sometimes connected with the bleeder pipes, was laid 
and carried the water to the pumps and away from 
the section under construction. The space between 
the two longitudinal bulkheads was then dry ant 
the concrete could be placed there readily, and when 
it reached the top of the bulkheads, the space back 
of them was filled with concrete. 

When concreting had been carried on in this way 
almost up to the main pumping plant, in the deep- 
est part of the excavation, operations were begun 
near the other end, at a point where. there was a 
natural sump in the rock, at which point another 
pump was installed, and the concrete was carried 
backward toward the main pumping plant. 

It then became necessary to make the closure at 
this point, where a space about 40 feet in length 
had been left. Here longitudal parapet walls were 
built as described and the water which came under- 
neath the sheet piles or through the bleeder pipes 
was thus concentrated between the parapets and the 
sheeting. The center wall was started between these 
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parapets and carried to a height of about 6 feet, 
when the spaces between the concrete and the steel 
piling was filled. with rock fragments and the top 
was sealed over with concrete extending from one 
wall of sheet piling to the other. Vertical pipes 
were carried up from the rock fragments at the 
bottom through the concrete to serve as pump suc- 
tions and the water was kept pumped duwn; the 
pumps being set slightly above the concrete already 
in place and raised from time to time as the con- 
crete rose. By the time the concrete in this deep 
section had been completed, all of the other core 
wall concrete had been poured, pumping being con- 
tinued until the last batch had been’ brought above 
ground water level. 


CONCRETE WORK 


The concrete was composed of gravel and sand 
obtained from a gravel bank about a half-mile 
away, where it was excavated by steam shovel, 
crushed and screened and hauled direct to the con- 
crete mixer or stored for future use. The con- 
crete mixing plant consisted of two Ransome mix- 
ers, size 53, located 300 feet from the core wall 
trench. The mixture was 1:21/2:5 and was de- 
posited by the mixer into bottom-dump buckets, 
which were hauled to the core wall trench on narrow- 
gauge flat-cars and transferred to the forms by 
stiff-leg derricks. In placing the concrete in the 
deeper portions, it was deposited in hoppers feeding 
into vertical 10-inch steel pipe in order to prevent 
interference of the trench bracing. 

Vertical joints between sections of concrete were 
made with tongue-and-groove. For binding at the 
horizontal joints, stones from 4 to 12 inches across 
were set into the top surface of the concrete. That 
these formed a perfect bond has been demonstrated 
during the past winter. At two or three places dur- 
ing the cold weather fine cracks have formed in 
the exposed top of the wall at points about midway 
between the construction joints, and these cracks 
have extended from one section to another across 
the horizontal construction joints. It is suggested 
that it might be preferable to substitute for these 
stone-bonded joints a tongue-and-groove joint sim- 
ilar to that used in the vertical construction joint. 
thus allowing a slight play of one section on the 
other. However, when the embankment has been 
placed against both faces of the core wall, and espe- 
cially when the reservoir has been filled, it is not to 
be anticipated that there will be any appreciable tem- 
perature movements. 


EMBANKMENT 


After cutting off the sheeting and bringing the 
core wall above the elevation of the bottom of the 
trench, this trench was filled, the material on the 
upstream side consisting of clayey loam mixed with 
a considerable percentage of sand and gravel, while 
that on the downstream side was sand and gravel 
with no attempt at imperviousness. The impervious 
embankment on the upstream side was placed in 
layers about 6 inches deep and was thoroughly rolled 
and was found to compact to 3% or 4 inches. This 
compacted material was carried up temporarily to 
the level of the ground surface and will be con- 
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tinued to the top of the core wall as the embank- 
ment construction proceeds. 

The sand and gravel on the downstream side is 
being placed by hauling the material from borrow 
pits about one-half mile away, over narrow-gauge 
track with dinky engines, dumping the material on 
the embankment alongside the track and slushing it 
to place by means of water rather than moving it by 
hand or by scraper or dragline. Two men, using a 
14-inch nozzle can slush the dumped material down 
the embankment, which has a slope of about 3:1, 
as fast as a 3-car train can supply the material. At 
first, pumping the gravel onto the embankment from 
the borrow pit by the hydraulic method was tried, 
but it was found that hauling it by train and slush- 
ing by nozzle was cheaper. The surface water used 
in slushing the gravel into place flows off to the 
river through a trench. The embankment, although 
probably not impervious, as it is not intended to be, 
is thoroughly compacted and will undoubtedly ex- 
perience no future settlement. 

Unfortunately, the only fine material of the kind 
needed for the upstream side of the dam that could 
be found in the vicinity was located on the opposite 
side of the dam, while the gravel used for embank- 
ment on the downstream was located upstream from 
it. This made it desirable to leave an opening in the 
core wall from the ground level up, through which 
the embankment material could be carried. This 
opening will, of course, be fitled before the embank- 
ment is carried much higher. 

The river control conduit at the dam and the work 
on the tunnel will be described in the next issue. For 
the information used in this description we are in- 
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debted to Major A. H. Pratt, chief engineer, and 
N. C. Holdredge, assistant chief engineer, for the 
Commission; and, for the photographs, to Major 
Pratt and the Commission. 





Cost of Placing Stone 
on Road 


By Rodman Wiley * 


NOTE—The following estimate was prepared by 
Mr. Wiley and published in the “Scraper” the 
journal of the Kentucky Association of Highway 
Engineers, at the invitation of the secretary of the 
association, D. R. Lyman, that contractors furnish 
analyses of costs of the different pieces of contract 
work in that State. Mr. Lyman has expressed in 
the “Scraper” his opinion that if actual figures 
could be obtained, it would be shown that the aver- 
ages of all highway contracts in that State during 
1921 and 1922 would show practically no profit and 
might even show a loss. 


CONDITIONS 
Suppose that no quarry has been opened but that 
good limestone is available under a 9-foot over- 
burden and that a 15-foot face is the most prac- 
ticable to work. 
The quarry will be located one-fourth of a mile 





*Contractor, Wincester, Kentucky. 








FILLING TRENCH ALONG COMPLETED CORE WALL. 
Slushing gravel to place on the right (down stream) side; rolling impervious material at the left. 
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off the road to be built, necessitating the building 
of a truck road at the contractor’s expense. 

The royalty on stone is 5 cents per ton. 

There is no water at the quarry site but it can be 
pumped from a creek one-fourth of a mile distant. 

The average haul on stone is 4 miles. 

The road to be improved is an old, worn-out 
macadam, with steep grades. It is necessary to elim- 
inate the grades so that the macadam road is con- 
verted into an earth road for 50 per cent. of its 
length. Therefore the average haul will be 2 miles 
over worn-out macadam and 2 miles over earth 
road. : 

The quantity of stone to be crushed is 30,000 
tons. 

It is necessary to use imported labor, which, when 
all things are considered, will cost the contractor $3 
per day. 

The nearest railroad station to the quarry site is 
10 miles. 

It is considered that the crusher is up to date, 
with a capacity of 300 tons per day. The engine is 
to have sufficient capacity to run the crusher and air 
compressor. Cars and track to be used for deliver- 
ing stone to the crusher. 

The quarry is to be stripped with wheelers on an 
average haul of 600 feet for the earth removed. 


ESTIMATE 


Strip ping—For every 3 cubic yards of overburden 
removed, 5 cubic yards of stone will be exposed. 
One cubic yard of stone in the solid weighs about 
4,300 pounds. Five cubic yards of stone will weigh 
21,500 pounds or 1034 tons, therefore for every ton 
of stone taken out 0.28 cubic yards of earth must 
be removed. It will cost about 80 cents per cubic 
yard to strip. The cost per ton for stripping will 
be 0.28 x 80 cents = 22 cents. 


Move In and Set Up— 


Dismantling quarry equipment and loading, about $300 
Freight, about ; 500 


Unload and move to job 10 miles............... 400 
Se A SE BO coher eeeess ccotccdeses 600 
p RRP EIESELET SERIE OREN Ore ae ee ae ee eae $1,800 


Which for 30,000 tons is 6 cents per ton. 


Building Road to Crusher—Road one-fourth 
mile long and 10 feet wide with stone 12 inches 
deep, including the grading, will cost about $2,000. 
This for 30,000 tons is 6 cents per ton. 


Daily Quarry Cost— 





NS esdemiicsageervenseoee> Sotbentenseseves $10.00 
RRR er re ene Pere Pero ne eee 5.00 
 abiduvinn adgic adit oaeive dieses 5.00 
DE daeibteetndins ccbaltthets Kdarsviandee os 4.00 
Two Seeders at GO5O....cccccosccceces I Sie 7.00 
ED igi antosces¥ en avedisdunkhsecunesé. 3.50 
EL cin dh sab WO 4 46 Nes LOR neetse +d 3.50 
I ia atic a iinet a dn 5 dis dan ie wie a ilaiek a aie 5.00 
Mule and driver to pull cars to foot of incline.... 4.00 
eer ee 3.00 
SEE EN Ganhoutinnetnseeetseeeecsedscs ce oece 2.00 
Five cars in quarry, 7 men to a car loading and 
sledging equals 35 men at $3.00............... 105.00 
RN IN 25.4 cia atccenec aah lo haa Greniueralbiavedcouarsiomued 15.00 
ND PONE ars 664d ebasenersoedhakecadceon $172.00 
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This outfit will produce an average of 250 tons 
per day. $172 ~ 250 = 69 cents per ton. 


Cost in Bin— 


Per Ton 
EET LOSE PT PEE LE PTT ee $0.22 
i ns enssnenaussstenneee te .06 
i Dede s ea buns sOkdeeeennsdee ous .06 
Ns ig bc en dve es aees veavadusuvens 69 
Mepnearses. (56 tb. per tom) 6 oii oss cove vee sence 12 


Interest on investment, $15,000 at 6 per cent. is 


So00. . Lhis for FUTOO tons 16... .ccccwcscvcces 03 
Depreciation, 20 per cent. is $3,000, which for 30,- 
EE hid powecceiccalsSecwth tee Ti aewdes 10 
I is svicenciy se au sada eee Nees $1.28 
Cost in Place on Road— 
Per Ton 
EE OO ER. | Te ne $1.28 
Dressing subgrade, building berms, about $600 
per mile, figuring 6,000 tons per mile.......... 10 
Hauling 4 miles (2 miles over earth, 2 miles over 
worn-out macadam) at 40 cents per ton mile.. 1.60 
Spreading, watering and rolling................ 40 
DEY cctccinabebadis dhvaeeudinn dy aneeedes%s es 05 
Interest on equipment, $20,000 at 6 per cent. is 
$1,200, which for 30,000 tons equals.......... 04 
Depreciation, 20 per cent., is $4,000, which on 
ED IE MEI, ciccgcil'p. 0. 6:10 0-0h 0.4 9'018:4'40- blo Hele dios as 
_. RS ACen ee er eer ree .06 
RR TT SE LO re Ee ee te 10 
Overhead — Superintendent, timekeeper, office, 
traveling expense, use of automobiles, interest 
on borrowed money etc. ,about 5 per cent..... .20 
EE TEED haved s 0404690560) 040 Gbn tn eees 10 
Eb cues cenestebeserevenedined $4.06 


No profit included. 





Montana’s Highway 
Policy 


The policy of the Montana Highway Depart- 
ment has been set forth at some length in the 
official organ of the department, “Montana 
Highway News.” The salient features of this 
policy are given in abstract as follows: 

What the Highway Department Proposes to Do 

1. Take over the maintenance of the entire trunk 
highway system comprising 4,700 miles of road and pay 
all the cost of such maintenance. 

2. Match Federal funds with the counties on a 27- 
20 per cent. basis, the counties supplying only 20 per 
cent. The Federal Government will supply 53 per cent. 

3. Offer $225,000 to the counties annually as State 
Aid, same to be matched with county funds for improv- 
ing important highways without Federal Aid. 

How the Necessary Funds Will Be Secured 

1. By an increase in motor vehicle fees, a two-cent 
gasoline tax, and revenue from royalties from Federal 
oil lands, as at present. There will be no general road 
levy on property for State road purposes. 

What the Revenue Will Amount To 

1. From motor vehicle registration fees, $1,200,000; 
from the gasoline tax, $500,000; from Federal oil royal- 
ties, $50,000; total, $1,750,000. 

How the Money Will Be Spent 

1. $705,000 will be spent in the maintenance of the 
4,700-mile trunk system. 

2. $600,000 will be matched, with $440,000 of county 
money against Federal Aid enabling the construction of 
$2,250,000 of Federal Aid roads on the trunk system. 

3. $225,000 will be offered as State Aid for construc- 
tion of roads not necessarily on the trunk system. 

4. Not more than $110,000 will be used for adminis- 
tration expense, all office and overhead expense, or ap- 
proximately 3 per cent. of the yearly accomplishment. 
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5 $90,000, or 3 per cent. of the value of -improve- 


ments effected, will be spent for surveys and plans and 


all preconstruction engineering. ; ; 
6. $20,000 will be set aside for capital expenditures, 
repairs, additions and replacement to the physical plant. 


‘ How the Counties Will Be Affected _ 
1. They will be relieved of an annual expenditure of 
$275,000 for trunk highway maintenance. ret 
2. $600,000 of State money will be spent within their 
borders in co-operation with Federal funds and 20 per 


cent. county funds. 
3. $225,000 will be made available for them annually 


for important highway construction of a standard not 
necessarily as high as Federal Aid construction and not 
necessarily on the trunk system. ; ; 
4. They will be saved $275,000 in maintenance, will 
secure $225,000 of State Aid and $600,000 of State money 
matched with their own funds against Federal Aid, a 
total $830,000 in excess of what they now get from motor 


vehicle fees. 
How the Counties Will Be Affected 


1. The policy will enable the matching of all Federal 
Aid apportioned to the State and not now matched, 
amounting to $6,500,000 and will prevent the loss of ap- 
proximately $1,000,000 of this amount of Federal money 


next July 1. 


Nevada Gasoline Tax Law 


As we have already noted several times, a large 
and constantly increasing number of states are 
obtaining revenue by the taxing of gasoline used 
by motor vehicles, most of the revenue thus 
derived being used for highways, although at 
least one state, South Carolina, turns half of 
the revenue into the general treasury “to be 
used for ‘defraying’ the ordinary ‘expenses of 
the state government.” 

The different laws vary in the details of their 
application and operation. The following give 
the main points of the law approved on March 
20th, 1923, by the state legislature of Nevada. 

Motor vehicles are defined as including all 
vehicles, engines or machines, movable or im- 
movable, which are operated or propelled by 
combustion of gasoline, distillate or other vola- 
tile and inflammable liquid fuels. Motor vehicle 
fuels are defined as including all fuel oils except 
kerosene oil. “Dealers” to which the law applies 
are defined as “any person, firm or corporation 
who imports or causes to be imported gasoline, 
distillate, benzine, naptha and such other volatile 
and inflammable liquids produced or compounded 
for operating or propelling motor vehicles as 
herein defined, for use, distribution or sale in, 
and after the same reaches the state of Nevada; 
and also any person, firm or corporation who 
produces, refines, manufactures or compounds 
such fuel in the state of Nevada for use, dis- 
tribution or sale in this state.” 





Every such dealer must by the 15th of each’ 


month render a statement of all motor vehicle fuel 
sold or used by him during the preceding month 
and pay an excise tax of 2 cents per gallon there- 
on; this tax to be paid on or before the 15th of 
the month. Each dealer must keep a record in 
prescribed form of-all purchases, receipts, use and 
sale of such fuel, these records including copies 
ot all invoices or bills of sale and to be subject 
to inspection by the tax commission. 

However, those using motor vehicle fuel “for 
the purpose of operating or propelling  sta- 
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tionary gas engines, tractors, farm tractors, har- 
vesting machines, aeroplanes or motorboats, or 

i for cleaning or dyeing or other com- 
mercial use of the same, excepf in a motor 
vehicle operated or intended to be operated upon 
any of the public highways of the state,” will be 
reimbursed the amount of tax paid by him 
directly or indirectly upon presenting to the sec- 
retary an affidavit, accompanied by the original 
invoices, showing the purchase and stating the 
amount so purchased and used, the application be- 
ing made within ninety days from the date of 
purchase. 

From the excise taxes so received by the state 
treasurer, he shall pay annually the sum of $60,- 
000 to the state highway fund and divide the bal- 
ance among the counties of the state in propor- 
tion to the number of motor vehicles therein 
holding state licenses, which money shall be used 
by the counties as a road fund. , 

Violation of the act is considered a misdemean- 
or and is punishable by a fine of not exceeding 
$500 or imprisonment not to exceed six months, 
or both. 





Gasoline Tax in Virginia 

The chairman of the State Highway Commis- 
sion of Virginia, H. G. Shirley, informs us that 
the Legislature has placed a three cent gas tax, 
two cents of which will go to state highways and 
one to feeder roads. It also passed a bill allowing 
the Governor to anticipate $1,700,000 under the 
mill tax appropriation, shown in his report as not 
being available until December. 





Illinois Highways by Day Labor 

In connection with its road program, the State 
of Illinois is operating four day-labor outfits on 
four separate sections of concrete paving work. C. 
M. Hathaway, engineer of construction of the 
Division of Highways, writes us that it is antici- 
pated that these outfits will complete approxi- 
mately 35 miles of the paving’ program during 
1923. The Division has made active preparations 
in anticipation of car shortages, strikes, etc., by 
storing, between February Ist and May Ist, ap- 
proximately 50% of the cement that will be re- 
quired for this season as well as large amounts 
of coarse and fine aggregate. 





Paving Prices in Centralia, Illinois 


During the year 1922 six paving contracts were 
let by Centralia, Illinois, each being awarded to 
the lowest bidder, there being as many as ten 
bids to a letting. Payment was made in 6 per 
cent. special assessment bonds. Labor was ob- 
tained at 65c. an hour and teams at $1.00 an hour. 
There were no local materials and all had to be 
shipped in. ' | 

Asphaltic concrete with 2-inch wearing sur- 
face on a 6-inch base of 1:2%4:5 concrete was let 
at 75c. per cubic yard for grading, $1.54 per 
square yard for concrete base, $1.56 for asphaltic 
concrete top, $1.02 per lineal foot for combined 
12-inch curb and 24-inch gutter, $15 each for cast- 
iron inlets and $50 each for 4%4-foot manholes. 
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Five contracts were awarded for Portland ce- 
ment concrete pavements. These had a thick- 
ness of six inches at the sides and eight inches 
at the center and were made with a 1:2:3 mix 
using crushed limestone. The combined curb 
and gutter had a 6-inch curb and 12-inch gutter. 
Reinforcement was used in the pavement consist- 
ing of 35 Ibs. of wire fabric per hundred square 
feet. The prices ranged from $2.42 to $2.60 per 
square yard for the concrete pavement, 10c. to 
14c. per square yard for reinforcement, 85c. to 
$1.00 per lineal foot for curb and gutter, 65c. per 
cubic yard in all cases for grading, from 7c. to 9c. 
per lineal foot for 3-inch expansion joint, $11 to 
$15 each for castiron inlets and $40 to $50 for 
4Y4-foot manholes. 





Maintaining Earth Roads 


An illustration of how figures may mislead is 
given in the report for the year 1921 of the High- 
way Commission of Utah, which has just been 
published. The Commission itself calls attention 
to this point in connection with its figures for 
maintenance of hard surface and of earth and 
gravel roads, respectively. The cost of mainten- 
ance of the former in 1921 averaged $154 per 
mile, while for earth and gravel roads it aver- 
aged only $86.20; but the latter cost was very 
low because of the fact that the roads were not 
adequately maintained. This is further empha- 
sized by comparison with the cost of maintain- 
ing earth roads in Wisconsin during the same 
year, $187, and in South Carolina, where it was 
$252. On the other hand, the cost of maintain- 
ing the hard surface roads was unusually high, 
because a considerable mileage of them had been 
surfaced with Tarvia and the shoulders built up. 


A Novelty in Highways 

A highway has been patented by a Texas en- 
gineer, S. B. Moore, which is the most novel that 
has been brought to our notice for some time. 
The idea is that of building two lines of wheel 
ways of concrete, each wheel way being of suffi- 
cient width to allow for the varying gauges of 
vehicles; these concrete wheel ways occupying 
only. perhaps one-quarter of the total width of 
the road and thus saving in cost. In order to 
provide for turning out or occasional divergence 
of the vehicle from the wheel ways, the spaces 
between and outside of these are filled with old 
road metal or asphalt macadam using gravel, 
and a wearing surface of asphalt macadam using 
broken stone is spread over the entire highway, 
thus giving a uniform wearing surface. . In order 
to compel the vehicles to travel with their 
wheels directly above these concrete beams, a 
depression or wide rut is constructed in the sur- 
face over each beam, the sloping sides of which 
permit a vehicle to turn out but the depression 
being sufficient to make it much preferable to 
remain in the rut. Water falling on the road 





would naturally follow these ruts, and at low 
points in the grade the pavement is given a 
uniform cross slope toward one side or the other 
so as to lead the water into side ditches. 
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New Water Rates in 
Saint Paul 


By James W. Routh, Consulting Engineer* 





In preparing new rates to give necessary 

revenue increase, the system of uniform 

consumption charge and sliding scale of 
service charges was adopted. 





After operating for ten years on the basis of 
rates established in 1912, the Saint Paul water 
department has found it necessary to revise its 
rate schedule. 

In June, 1922, the Bureau’ of Municipal Re- 
search in a report prepared by the writer on the 
financial condition of the water department, 
pointed out the need for a revision of rates, and 
outlined certain principles which it was believed 
should govern the new rate basis. The revised 
schedule became operative January 1, 1923. 

The new rates provide for a sliding scale of 
service charges, adjusted for meter size, with an 
even or level consumption charge of six cents 
per one hundred cubic feet of water. The old 
rates included no service charge, but imposed a 
minimum charge with the level rate of six cents 
per one hundred cubic feet. Tabulation of the 
former minimum charges and the new service 
charges is given below. : 


Former Minimum New 
Meter Size Rate Per Year Service Charge 
%” & Y” $ 3.60 3.00 
34” 4.20 4.20 
1” 6.00 7.20 
1% 7.20 10.20 
14” 13.20 13.20 
rd 24.00 27.00 
id 54.00 60.00 
4” 96.00 120.00 
6” 216.00 240.00 
8” 384.00 420.00 
10” 600.00 600.00 


The average domestic consumer uses about 400 
cubic feet of water per month, at a present cost of 
49 cents. Under the old rate schedule he paid 30 
cents per month. 

Statistics for the water department for 1912, 
when the old rate schedule was adopted, and for 
1922, when the need for the new schedule be- 
came imperative, show graphically the reasons 
for the upward revision. 

The amount of water provided in 1912 was 4,- 
793,197 gallons; in 1922 this amount had in- 
creased to 7,548,000 gallons, or more than 50 per 
cent. The corresponding increase in revenue from 
the sale of water was only 30 per cent during 
that time. 

During the war period, when many utilities 
found it necessary to increase their rates, the 
Saint Paul water department made no effort in 
that direction. But economy in operation cannot 
continue to offset increases in the cost of ma- 
terials and supplies. And in addition, it has been 
necessary to augment the supply system and the 
distributing system with expensive improve- 





*St. Paul Bureau of Municipal Research. 
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ments and additions. A new filtration plant, near- 
ing completion at the present time, new reser- 
voirs, and a prospective conduit or aqueduct con- 
nection between the present lake systems and the 
Mississippi River for additional supply, were 
cause for large bond issues. The sale of these 
bonds of course increased charges for interest and 
sinking fund, and there were corresponding de- 
creases in revenue available for operation. The 
following table is significant in pointing out the 
increase in plant value, in operating costs, and in 
revenue during the ten year period prior to rate 
revision. 


1912 1922 
Book Value of Plant.......... $5,655,954 $8,850,000 
OS = ol —=—Eeeaee 135,421 813,488 
GEOR "VEE wee caesccccceceees 5,791,375 9,663,488 
Outstanding Bonds............ 1,847,000 3,407,000 
Net TRVGsientss ooo 6005 0010002 3,944,375 6,256,488 
Net Imcresee O86 “VeRO. . «0.05. scriicees 2,312,113 
Revenue from Water Sales.... 370,700 441,550 
Vea, We oe oc %o toes seees> 64,495 76,901 
Misc. Revenue... .iccccceccces. 18,254 76,305 
The. Es 6.5 os ace eeene 453,449 594,756 
Operating Expense............ 118,136 345,000(est.) 
Interest and Sinking Fund..... 117,895 250,000 (est.) 


About 70 per cent of the supply is metered, and 
the department is making every effort to make 
the percentage 100. As an aid to this, the flat 
rates for unmetered water were materially in- 
creased by the recent rate revision, by the im- 
position of a uniform service charge of 25 cents 
per month on the existing rates. 





Sewerage in England 

With the construction about fifteen years ago of 
the sewerage system of Baltimore, the existence 
in America of large cities without sewers ceased. 
Although the construction of sewers was begun 
in England earlier than in this country, there 
are still cities ini that country which have not 
adopted modern sewerage. The city of Hull, 
with a poptilation of about 300,000 has only re- 
cently décided to coristruct a sewerage system 
at a cost of about a half million dollars. At the 
present time Hull is using the pail midden system 
and a recent inquiry showed that 8,342 houses in 
the city had no outlet at the rear and the night 
soil had to’ be carried through the houses. As 
might be expected, the medical health officer 
stated that the death rate from typhoid was larger 
than the average in large municipalities. 





Fairmount Dam, Philadelphia 

For many years an old timber dam has been 
used as part of the plant of the Water Works of 
Philadelphia and for a number of years the engi- 
neers have been calling attention to its dilapi- 
dated condition and the danger that it might 
go out at any freshet. Plans have at last been 
authorized for replacing this with a modern con- 
crete structure which is estimated to cost 
$700,000. 

The new dam will be about 1,510 feet long. The 
height is not great, about 800 feet of the length 
being from 12 to 15 feet deep, where the rock 
1S exposed in the stream bed. At the eastern 
Shore, adjacent to the aquarium, bedrock lies 
from 25 to 30 feet below water-level, and the 
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dam will be carried down to this. Borings have 
been made to determine the depth and character 
of the rock at the site of the dam. The dam will 
be constructed of concrete with as large as pos- 
sible a proportion of plums. The design has been 
made conservative with a very large factor of 
safety. 

In constructing the dam, the present timber 
dam will be used as the upstream side of a coffer- 
dam, while the downstream side and end of the 
cofferdam will be built of interlocking sheet 
piling. 

It is expected that the coming summer will see 
the work of constructing the dam actively under 
way and that it will be completed within two 
years, and within less time if there is not an 
unusual number and intensity of floods in the 
river. 





Erecting Tanks Downward 

In constructing steel tanks for oil in Belgium, 
the practice is to build them from the top down 
instead of from the bottom up, according to 
“The Water Tower.” While this refers to oil 
tanks, we presume that the same method would 
be used for water tanks, although these are 
usually made with heavier plates. The method 
may be described as follows: 

The bottom of the tank is first assembled and 
riveted on the foundation. The top ring is then 
assembled on blocks about 8 inches high and 
riveted together. Large ratchet jacks with extra 
heavy footpieces are then placed on the bottom 
plate under this ring, a jack being placed under 
each plate, and all jacks are raised at the same 
speed until the plate is high enough to permit the 
second ring to be added. Where there are sixteen 
plates in a ring, two are’ bolted in place in each 
quarter of the tank and blocks placed under 
each one; followirig which the jacks are removed 
and the other half of the plates are put in place 
atid blocked and the second ring riveted. This 
operation is répeated until the entire shell has 
been riveted in place, the bottom ring being bolt- 
ed to the angle of the bottom plate instead of be- 
irig raised on blocks. 

Where the tank is not over 30 feet in diarieter 
the roof is supported by a truss consisting of a 
center column 6 or 8 feet long from the bottom 
of which rods with turnbuckles run to the top of 
the top ring, thus forniing trusses. Where the 
tank is over 30 feet in diameter, the center column 
is made in sections with lengths the same as the 
width of the sheets and is jacked up in the same 
way that the side plates are. 





High-Class Country Roads 

Union County, New Jersey, because of the 
large amount of traffic it must carry from neigh- 
boring great centers of population, finds it neces- 
sary to construct the highest class of roads. 
County Engineer Jacob L. Bauer reported that 
at the end of 1922 the county had 69 miles of 
improved highways, of which 33 were paved with 
sheet asphalt and asphaltic concrete, 22 miles 
with cement concrete, 10 miles with macadam 
and telford macadam, 1 mile with brick, nearly 
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a mile of asphalt block and a small stretch of 
granite block. ; A number of the roads con- 
structed or contracted for last year are of three- 
inch sheet asphalt on a 6-inch concrete base, 
which is considered the highest type of construc- 
tion. One stretch of such pavement, a trifle over 
a half-mile long and 40 feet wide, cost $45,524. 
This was in the city of Elizabeth and the county 
paid for only the central 22 feet, $20,740. The 
total expenditure for the county roads for the 
year was $348,450. 





Hydraulic Dam Construction with 


Electric Dredge 

A dam is being constructed by hydraulic fill by 
the Puget Sound Bridge and Dredging Company 
to provide a storage reservoir of the Wichita County 
Water Improvement District No. 1. The dam is 
located on Big Wichita river about 50 miles from 
Wichita Falls, Texas, and 8 miles from the nearest 
railroad station. 

The dam is approximately 100 feet high at the 
deepest point, has side slopes varying from 3:1 to 
2:1, is about 3,000 feet long and will contain more 
than 1,300,000 cubic yards. To carry the river dur- 
ing construction and serve as a permanent feature, 
there were constructed six concrete conduits, each 7 
feet in diameter, at the lowest point in the river bed. 
These are equipped with gates and it has been com- 
puted that they will carry any flood likely to occur 
during the construction. 

The river bed is underlaid with blue clay and 
shale. A row of steel sheet piles was used as a cut- 
off across the river channel and the first bench. From 
there to the end of the fill a ditch was excavated 
by dragline and steam shovel down to impervious 
material to receive the core wall. 

The embankment is being built of material taken 
from the river immediately above the dam site and 
is composed of gravel, sand, clay and silt, with sand 
predominating. The material is excavated by means 
of a ladder dredge and pumped to the dam, where 
it is deposited in the ordinary method of hydraulic 
dam construction, the fine silt and disintegrated clay 
being washed into a center pool in the middle of the 
dam to form the core wall. Wooden bulkheads are 
used on the slopes of the dam to retain the material 
as it is deposited from the discharge pipe—a system 
that was successfully used in filling streets on the 
waterfront of Seattle. The waste water is returned 
to the pool above the dam. Care is taken to keep 
the center pool narrow enough and its bottom high 
enough not to endanger the ‘stability of the coarser 
material forming the remainder of the dam because 
of hydrostatic pressure from within. 

The water of Wichita river contains a large 
amount of mineral salts which are bad for boilers. 
This made steam power objectionable for the dredge. 
As fuel oil is abundant and cheap, this might have 
been used. However, the district had decided to 
build a high-tension power transmission line from 
Wichita Falls to the dam site, and the contractors 
had available the main elements essential for an 
electric dredge of the size and capacity desired, and 
therefore an electric dredge was decided upon. 

. The dredge was designed especially for this work 
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by the contractors, the designing requiring sixty 
days. The keel was laid March 21st and the ma- 
chinery installation completed and dredge ready in 
July, although actual operation did not begin until 
September, 1922. The dredge has a hull of wood 
42 feet by 11 feet, which was launched into a pit 
dug by a dragline excavator in the bank of the river, 
deep enough to float the dredge even should the 
river go dry. The spuds are of wood 26 inches 
square and 76 feet Iong. All other parts of the 
dredge are of metal. The ladder is 75 feet long, car- 
rying an 8-inch cutter shaft. The discharge pipe 
is 20 inches in diameter. The total power on the 
dredge was 2,100-h.p., this high power being pro- 
vided to raise the excavated material to a high lift. 


Groined Arches 


Principle features of designs that long 

practice has demonstrated to be safe, in- 

cluding form and span of arch, size of 
columns and mix of concrete. 











By far the largest number of covered reser- 
voirs, filters, etc., that have been built in this coun- 
try have had their roofs constructed of concrete 
as groined arches, only a very few having used 
reinforced concrete slabs for this purpose. The 
designing of such arches was the subject of a 
paper before the American Society of Civil En- 
gineers by Philip O. Macqueen of Bay City. 
Michigan. ; 

Mr. Macqueen states that designs of groined 
arches are entirely empirical, the exact designing 
from a strictly mathematical or even logical view- 
point being impossible. However, the groined 
arch has been used for more than two thousand 
years and, when carefully constructed, its safety 
is beyond question. 

In order to obtain data on which to base a 
design which will embody what has been proved 
to be safe practice, the author has analyzed the 
designs of thirty different groined arches used 
for reservoir roofs in this country, ranging in 
date of construction from those at Albany, N. Y., 
built in 1899, to roofs built in Cleveland in 1916 
and others designed in 1920 for the same city 
but not yet completed. These roofs varied in the 
clear span between columns from a minimum of 
10 feet to a maximum of 19.16; in rise of intrados 
of from 1.5 feet to 5.0 and rise of extrados from 
0.5 to 2.58 feet. In every case the thickness o! 
the arch at the crown is 6 inches. 

Mr. Macqueen states that while some groined 
arch roofs have failed, in each case the failure 
has been due to faulty foundations, poor concrete. 
or unusual stresses during construction, but no 
cases are on record of their having failed on ac- 
count of poor design or excess loading. 

Discussing the form of the arch, the author 
considers that the elliptical shape of intrados 
lends itself to a systematic arrangement at the 
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Data on Concrete Groined Arches for Reservoir Roofs 


2 3 
I Sg 
#8 
a~ oe 
£ ar 
3 Pr 

No. Date. Location. Ss) ~ 
(1) (2) (3) (4) (5) 
1 1903 Watertown, N. Y........ 10.000 1.500 
2 1909 Providence, R. I.........: 10.250 2.500 
= UT eee 10.500 1.500 
4 1909 Springfield, Mass.......... 11.333 2.000 
5 1911 Toronto, Ont., Canada..... 11.333 2.000 
6 1910 Owen Sound, Ont., Canada 11.500 2.500 
7 1903 Washington, D. C......... 11.833 2.500 
we ae 11.917 2.500 
9 1900 Superior, Wis. ............ 12.000 2.500 
10 1903 Washington, D. C......... 12.167 2.500 
11 1912 Roland Park, Md.......... 13.000 2.667 
12 1907 Philadelphia, Pa. .......... 13.167 3.000 
13 1907 Lawrence, Mass. .......... 13.167 2.750 
14 1908 Pittsburgh, Pa. ............ 13.167 3.000 
15 1904 Philadelphia, Pa. .......... 13.417 3.000 
16 1913 Baltimore, Md. ..........: 13.500 3.000 
17 1912 Grand Rapids, Mich...... 13.833 3.000 
18 1907 Philadelphia, Pa. ......... 14.000 3.000 
19 1902 Milford, Mass. ............ 14.000 3.000 
20 1909 Springfield, Mass. ......... 14.000 2.750 
21 1916 Cleveland, Ohio............ 14.080 3.500 
22 1908 Columbus, Ohio............ 15.167 3.167 
23 1905 Washington, D.C ....... 15.500 3.500 
ee SS ee 15.750 4.000 
ee OS 16.000 3.750 
26 1913 Minneapolis, Minn. ....... 16.333 3.500 
27 1913 Montreal, Que., Canada.... 17.000 4.250 
Ze WIZ Mew York Caty* .vcccvccscs 18.000 4.500 
2D Wis. Mew Yark. CR «0c ccscvcs 19.160 5.000 
30 1920 Cleveland, Ohio* ......... 17.960 4.500 


*Under construction or proposed. 


a 8 og a 

Sy 3 aE st 
3. * i, ics RatIos : ae 
BS - k éye 4 ) ( h 22 
& a~ ane — — Ou. 
5 Pe} oe (; a b+t 2°? 

(6) (7) (8) (9) (10) (11) 
0.500 0.833 11.500 0.150 0.417 0.562 
0.500 1.250 11.917 0.244 0.417 0.635 
0.500 0.833 12.000 0.143 0.417 0.568 
0.500 1.250 13.000 0.177 0.500 0.566 
0.500 1.167 13.000 0.177 0.467 0.582 
0.500 1.167 13.000 0.218 0.388 0.625 
0.500 1.417 13.667 0.211 0.472 0.606 
0.500 0.500 13.667 0.210 0.167 0.774 
0.500 0.500 13.667 0.208 0.167 0.747 
0.500 1.417 14.000 0.206 0.472 0.600 
0.500 1.500 14.667 0.205 0.473 0.593 
0.500 1.750 15.000 0.228 0.500 0.609 
0.500 1.667 15.000 0.209 0.513 0.590 
0.500 1.750 15.000 _ 0.228 0.500 0.609 
0.500 1.750 15.250 0.224 0.500 0.607 
0.500 1.750 15.000 0.222 0.500 0.582 
0.500 1.833 15.000 0.217 0.524 0.543 
0.500 1.750 15.833 0.214 0.500 0.604 
0.500 1.500 16.000 0.214 0.428 0.658 
0.500 1.500 16.000 0.196 0.462 0.623 
0.500 2.000 15.750 0.249 0.500 0.618 
0.500 1.917 16.833 0.209 0.522 0.568 
0.500 2.083 18.000 0.226 0.522 0.646 
0.500 2.167 18.000 0.254 0.482 0.683 
0.500 2.000 18.000 0.234 0.470 0.653 
0.500 2.000 18.000 0.214 0.500 0.600 
0.500 2.000 19.000 0.250 0.422 0.700 
0.500 2.500 20.000 0.250 0.500 0.646 
0.500 2.580 22.000 0.261 0.469 0.744 
0.500 2.500 20.292 0.253 0.500 0.675 





column supports, while the flattened form of the 
arch permits long spans with a minimum loss of 
headroom; and that the parabolic extrados gives 
a uniformly increasing thickness to the arch; and 
it is difficult to conceive that more effective 
curves could be used for the purpose. 

As to span, he considers that 10 feet is too 
short to be economical, but that about 15 feet 
center to center of columns is considered good 
practice where the columns are less than 20 feet 
high, while for columns between 20 and 30 feet 
in height the span is usually 18 to 20 feet, the 
latter being probably the maximum that can be 
recommended for groined arch work. 

In the matter of rise of intrados, he finds that 
the average in the case of the thirty roofs listed 
is represented by one-third the clear span of the 
arch minus 1.5, although the several arches vary 
from 80% of this to 111%. The practice as to 
rise of extrados he finds to be represented by 
one-half the sum of the rise of the intrados and 
the crown thickness. 

As to the concrete mix used, the difference be- 
tween a mixture of 1:2%4:5 or 1:3:5 as compared 
with 1:2:4 would be 2% of the total cost with 
concrete at $15 per cubic yard; and he recom- 
mends the use of the richer mixture. 

The normal loading for the roof, he states, is 
usually taken as two feet of earth plus a live 
load of 100 pounds per square foot. He thinks 





that the flat slab roof may be more economical 
for small, shallow reservoirs of an area of less 
than one acre on account of the lower cost of 
form work, but for deeper reservoirs covering an 
area of several acres the groined arch roof will 
prove much more economical. 





Street Openings in Plainfield, New Jersey 


In Plainfield, New Jersey, a separate permit 
must be obtained from the city engineer for each 
street opening and a deposit made of $10 for an 
opening of not more than 50 feet in length and 
$2.50 for each additional 50 feet; and, in addition 
to this, further deposits depending upon the kind 
of pavement, $7 per square yard being required 
for stone block, brick, asphalt or other material 
on a concrete foundation ; $6 for cement concrete 
pavements; $4 for bituminous concrete or bi- 
tuminous macadam on Telford base, or stone 
block on sand foundation, and $3 for macadam. 
The trench is backfilled by the applicant, but the 
pavements are replaced by the city and the cost 
deducted from the deposit and the balance re- 
turned six months after the date of the permit if 
the trench and the street surface are then in good 
condition. 

The backfilling must be done in layers not more 
than 6 inches deep, thoroughly rammed, and also 
flushed with water if necessary. Any tunnelling 
























under a pavement having a concrete base must 
be backfilled with a concrete composed of one 
part Portland cement and nine parts of steam 
boiler cinders or other approved material com- 
pletely filling the cavity. Where the pavement 
has a concrete base it is cut back 9 inches wider 
than the trench on each side and the edge of the 
old concrete bevelled so as to be 4 inches wider 
at the top than at the bottom; and the new con- 
crete is made 2 inches thicker than the original 
and is reinforced with No. 10 expanded metal or 
equivalent wire fabric. 
















Curing a “Sick” Sewer 
System 






An example of “Paralysis” of purpose 
due to lack of use and neglect of the 
sewers of Independence, Missouri. 
















By Leon B. Reynolds* 





Independence is a city of about twelve thousand 
population, situated about nine miles east of Kansas 
City, Missouri. The topography of the city is rather 
rough, with an extreme range. of over 150 feet in 
elevation. The business section occupies the highest 
ground and the drainage flows in five different direc- 
tions. These draws fall rapidly and, of course, do 
not carry much water except during wet weather, 
and are often entirely dry. 

The original sewer system was designed about 
1899 and four outlets were provided with sewage 
disposal plants. The backbone of the system has 
remained unchanged and lateral extensions have been 
















*Member of firm of Burns & McDonnell Engineering Co. 
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added as the city has: grown. The original sewag: 
disposal plant for each outlet consisted of a shallow 
septic tank and a contact bed, one of the earliest 
installations of this type in the country. The septic 
tanks were circular radial-flow tanks 5 to 8 fee: 
deep; the contact beds were originally filled with 
alternate layers of brick and coke breeze. By the 
year 1908 the coke breeze had broken down and the 
beds had become clogged; at that time the filling 
material was removed and the. beds were filled with 
layers of sand, stone, gravel, and brick. At the west 
plant a dosing tank and sprinkling filter were later 
constructed in order to purify the sewage more thor- 
oughly. The contact beds were later abandoned 
entirely, the septic tanks ceased to function, due to 
their filling up with solids, and the sprinkling filter 
became clogged, due to excess of solid matter being 
carried over from the septic tank. 

Early in 1921 the city engaged the firm of which 
the writer is a member to examine the sewer system 
and plants for ‘treatment of sewage and to recom- 
mend the necessary improvements. A sanitary sur- 
vey of the city was made to determine the number 
of houses connected to the present sewers. The 
authorities were startled to find that 1,500 houses, or 
more than half the total number in the city, were not 
connected to sewers; of these 1,500 houses not con- 
nected, 700 fronted on streets where sewers were 
already laid and sewer service was available, and 800 
were in localities where no sewers had been laid. 
The amazing discovery that nearly one-quarter of 
the population occupied residences unconnected. with 
the sewers started an agitation to compel the use of 
sewers where available. 

Practically all of the existing lateral sewers were 
found to be provided with flush-tanks, 101 being the 
total number. Of. this total only 32 were found to 
be operating, 41 were receiving no water due to the 
inlet. being stopped up or turned off, and 28 were 
not flushing due to leakage through the siphon or 
the walls of the tank. In addition to the waste by 
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leakage in the 28 which were not flushing, the water 
used by the 32 operating tanks would have been 
sufficient to allow each of the 101 tanks to discharge 
once every 16 hours. This condition was also rather 
startling to the city, and may be common to other 
cities. 

Due to the small amount or lack of flow during 
the summer in the draws used as final outlets, the 
conditions below the sewage plants were very offen- 
sive. The north, east and south plants consisting of 
septic tanks and contact beds were practically not 
functioning at all and were entirely neglected, while 
the west plant consisting of septic tank and sprin- 
kling filter was neglected and its efficiency was low. 
Damage suits had been threatened and one suit had 
already been filed by land owners below the outlets 
and the city was facing considerable litigation. If 
the Missouri State Board of Health had actively and 
efficiently regulated the disposal of sewage from 
cities of that state the existing conditions would have 
been remedied long before. 

The most startling discovery of all was that the 
effluent from the imefficient west plant discharged 
into a draw about a mile and one-half above Fair- 
mount Lake, located in one of Kansas City’s amuse- 
ment parks, on whose shore is the best natural bath- 
ing beach in the city. Physicians stated that they 
had treated numerous infections among bathers but 
the cause seemed to be unknown, and the public 
generally was not aware that the sewage from the 
west district, in which the city hospital was located, 
found its way into this lake. As soon as the real 
condition became public the owners of the amuse- 
ment park threatened suit for damages unless the 
city installed a sterilization plant, and the city 
promptly installed a temporary plant of this kind to 
treat the effluent with liquid chlorine. In addition 
the owners of the amusement park treated the lake 
with liquid chlorine applied from a plant installed in 
a row-boat. The effect of these precautions was 
quickly noticed in the reduced bacterial content of 
the lake water. 

A bond issue was put up to the people on_ the 
basis of the preliminary report by the engineers 
recommending new treatment plants consisting of 
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Imhoff tanks, sludge beds, dosing tanks and sprin-' 
kling filters for the north, east and south districts and 
ejector pumping plants for the west, southwest, and 
southeast districts. The engineers conducted an 
educational campaign for the bonds and they were 
voted in June, 1921, by a vote of 7 to 1. Contracts 
were awarded in September, 1921, to Ray and Son 
of Baxter Springs, Kansas, for the construction 
work, and to Simplex Ejector Company of Chicago 
for the ejector equipment. The construction work 
was completed in August, 1922, and the plants have 
all been in operation since that time. 

The south plant is designed for a flow of 500,- 
000 gallons per day, the north plant for 200,000 
gallons per day, and the east plant for 100,000 
gallons per day. The settling chambers of the 
Imhoff tanks are designed for a two-hour reten- 
tion period on the basis of the-entire daily flow 
occurring during eighteen hours, with provision 
for reversal of flow. 

The velocity-of flow through the settling 
chambers varies from .003 to .008 feet: per sec- 
ond; the total depth below sewage level ranges 
from 19 ft..8 in. to 23 ft. 6 in. The ratio be- 
tween gas vent surface and sludge room surface 
is approximately 1:4. Sufficient capacity is pro- 
vided in the sludge compartment up to eighteen 
inches below the slot for storage of 150 days’ 
sludge. 

Sludge is withdrawn under hydrostatic head 
of 5 ft. 6in to'6 ft. upon sludge beds having areas 
of ‘280 to 360 sq. ft. per thousand population. 
The sludge beds have a surface sand layer six 
inches thick and underdrains are four-inch drain 
tile. 

The dosing tanks are of: the ordinary tapered 
type. The sprinkling filters are designed to op- 
erate at the rate of 2,500,000 gallons per acre 
per day. The best local limestone in sizes from 
3¥%4-inches to 2%4-inches was used for filling ma- 
terial with a depth varying from 5 ft. to 5 ft. 
6 in. Distributors are of vitrified pipe encased 
in concrete; Merritt square-spray -nozzles are 
used and underdrains are six-inch split drain tile. 
The total head through the plants from the sew- 
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age level in the Imhoff tanks to the invert of 
the main drain from the filters is 14.6 feet at the 
north plant, 14.4 feet at the east plant and 17.8 
feet at the south plant. 

Ejector sewage pumping stations were con- 
structed to pump the sewage from the west, 
southwest, and southeast districts into sewers 
draining by gravity into the south treatment 
plant. The west district is relatively small and 
its sewage, including that from the city hospital, 
is now prevented from being discharged into the 
bathing lake. The southwest and southeast dis- 
tricts are too low to drain by gravity into exist- 
ing sewers. 

At each ejector station there are two Simplex 
ejectors of 75 gallons capacity, two motor-driven 
Gardner vertical compressors with short belt and 
idler drive and Westinghouse automatic pressure 
regulator control. The discharge lines are six- 
inch cast iron pipes. At the west station the 
static head is 60 feet, at the southwest 24 feet 
and at the southeast 56 feet. A moderate speed 
of 250 r.p.m. was specified for the compressors 
in order to secure maximum service and reliabil- 
ity_with a minimum of maintenance and attend- 
ance. Some difficulty was encountered with the 
unloader equipment due to unreliability of the 
local power, and bleeder tanks were installed on 
the discharge lines from the compressors to re- 
lieve the pressure and allow the compressor to 
start against a smaller pressure after any inter- 
ruption of power of more than fifteen seconds. 

The total cost of the three sewage treatment 
plants was $87,950, including land, and the cost of 
the ejector equipment was $11,735. The plants are 
under the supervision of the sewer superintend- 
ent, E. M. Riddle, who was formerly city engi- 
neer, and who is giving the plants the attention 
which they deserve. Some difficulty has been 
experienced thus far with the Imhoff tanks due 

_to foaming, but the sludge is being kept down 
by raking and spraying with water, and condi- 
tions are improving. A removal of from 70 to 
75 per cent. of the settleable solids is being 
secured and a good quality of sludge is being 
produced. The relative stability of the final ef- 
fluent is showing a gradual improvement as the 
bacterial action in the filter beds becomes better 
established. 





Philadelphia Sewer Specifications 


For many years the Bureau of Surveys of 
Philadelphia has built sewers under specifica- 
tions providing for a lump sum rather than unit 
price bids. Recently the Contractors’ Associa- 
tion of Philadelphia has been co-operating with 
the chief engineer of the Bureau of Surveys in 
changing this plan to one more in conformity 
with modern methods. 

In presenting the matter to the Bureau of 
Surveys, the secretary of the Contractors’ Asso- 
ciation urged that contractors be permitted to 
bid on inlets, manholes, house connections, curb- 
ing, etc., as items separate from the cost of the 
sewer itself; also make unit bids for excavation 
for different types of sewers, with additional 
prices for spurs and other appurtenances. It 
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was also requested that a surety company guar- 
antee be required for each proposal instead of a 
general bond for a contractor under which he 
could bid on fifty sewers if he desired. Another 
request was that contractors be furnished with 
plans and specifications that they can study in 
their own offices, rather than requiring them to 
inspect them in the office of the bureau, where 
frequently two or three are endeavoring to ob- 
tain the desired information from a single plan 
at the same time. 

Replying to these suggestions, under date of 
March 14, J. A. Vogleson, chief engineer: and 
surveyor, announced that at the next letting trial 
would be made of three of the changes desired, 
proposals being asked on items given in the 
summary of the work, a guarantee bond required 
for each bid for sewers when the bid exceeds 
$5,000, and blueprints being purchaseable by con- 
tractors from an authorized blueprinter. 

The contractors also suggested that core bor- 
ings be made for determining the nature of the 
ground and that the bureau investigate the qual- 
ifications of bidders before awarding contracts, 
but apparently these suggestions were not 
adopted by the bureau, nor was the desire of 
the contractors that bids be received for ex- 
cavation of different types of sewers. It is pos- 
sible, however, that the bureau is taking further 
time to consider these requests before making 
final decision. 





Feeding a Six-Bag Paver 


In constructing an 11-mile section of 18-foot con- 
crete pavement on the Pacific Highway near Can- 
yonville, Oregon, the contractor, S. A. Moceri of 
Tacoma, found himself encountered with the neces- 
sity of hauling his aggregate and cement by truck for 
17 miles over a road containing four miles of a 
continuous 544% grade and two miles of a 2% 
grade. This long haul made the delivery of mate- 
rials on schedule uncertain and, to prevent delays, 
they were hauled in advance and stored on the grade 
a long way ahead of the mixer. 

The mixer used was a six-sack Koehring paver 
and feeding it by wheelbarrows was out of the ques- 
tion. The plan adopted by the contractor was that 
of using three-wheel trucks, each carrying a single 
hand-dump batch box, which were shuttled back and 
forth between the mixer and the stock piles. 

The pebbles used as coarse aggregate were loaded 
into elevated hoppers by means of a Mogul loader 
made by the Spears Wells Machinery Company, 
which consisted of a portable bucket elevator 
mounted on continuous treads and fed by a toothed 
ribbon conveyor. In obtaining a load, a truck 
stopped under the elevated hopper and received from 
it by gravity pebbles filling the batch box up to a 
predetermined point; the truck then proceeded to the 
nearest sand pile where the sand was shovelled in by 
four men, sand being more easily handled by hand 
than pebbles. The truck then proceeded to the mixer 
and dumped the load into the skip, where cement 
was added. The trucks did not turn around but 
backed from the mixer to the elevated hoppers. 
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Private Fire Protection Charges and Metering of 
Sprinkler System 





Principles underlying the equity and law of charging for private service and 


decisions of various Public Service Commissions. 


Requiring meters on 


private fire services. 





By John Simpson 


The question of the authorization by a public 
service commission of a charge for private fire 
services connected with automatic sprinkler 
systems of industrial establishments is by no 
means a new one and has been considered by 
some of the courts and by most of the commis- 
sions of the various states. It has been generally 
held that a reasonable charge should be imposed 
for private fire service and in the great majority 
of cities and towns such charges are authorized. 

Private fire protection is usually required 
either by special municipal ordinance or by re- 
quirements of fire underwriters, who make 
differential rates dependent upon the various 
risks of the insured. — Private fire protection 
lowers the risk; and to secure the lesser risk and 
lower insurance rates, underwriters desire the 
largest practicable size of service connection, 
consumers desire the lowest possible rates (both 
insurance and water), and the water utilities in 
general desire to secure the greatest possible 
revenue from the service. Before the period of 
regulation of rates, this resulted in a three- 
cornered controversy, ending in each particular 
case in a trade and a special contract. Lincoln 
v. Lincoln Water & Light Co., 4 Ill. P. U. C. R. 
113 (1916). 

The owner of a two-story garage equipped 
with a sprinkling system complained to the 
Pennsylvania Public Service Commission of the 
water company’s metered and ready to serve 
charges therefor, contending that the rate for 
private fire protection service, with adequate 
pipe connection, should not exceed the company’s 
fire hydrant rate. The company claimed that 
it was not selling private fire protection, but, 
with the exception of the fire hydrant rate, sold 
water only through metered connections at rates 
alike to all consumers for all purposes. The 
principal question involved in the case was 
whether or not a water company should have a 
special and definite rate for private fire protec- 
tion service, especially that required in the use 
of sprinkling or other automatic devices in the 
interior of buildings. The Commission sustained 
the complaint, Wood v. Springfield Consolidated 
Water Co., July 26, 1921, and directed the water 
company to submit to the Commission for its 
approval a special or definite rate covering pri- 
vate fire protection service rendered by the in- 
stallation of sprinklers or other automatic de- 
vices. 

In the course of its opinion the Commission 


pointed out that there is very wide divergence 
in the practice of water utilities throughout the 
country in dealing with private fire protection 
services. Some utilities make no rates applicable 
to interior automatic devices other than those 
which apply to the supply of water for domestic 
consumption; others have rates comparable in 
varying degrees to public fire protection rates; 
while in still other instances municipal utilities 
have sought to encourage the use of private fire 
protection services by making no charge there- 
for. 

It is quite apparent that for water utilities 
adequately to supply private fire protection ser- 
vices, in addition to that which is required in 
the public service, they should have a fair 
measure of return. There is, no doubt, great 
difficulty in satisfactorily segregating charges 
of this kind. But it would appear to be a fair 
principle, where a consumer has, for example, 
installed throughout a two-story garage build- 
ing a sprinkling system: designed to be con- 
nected with the utility’s water main, to have a 
charge for private fire protection service that 
would represent a middle ground between the 
yearly rate for a fire hydrant, and the readiness- 
to-serve domestic consumption rate. A special! 
rate based on such a principle would more 
equitably divide benefits between the public, the 
utility, and the user of private fire protection 
service, than the one based upon either extreme 
of charge. 

Some water utilities have made the following 
provision for private fire protection service: 

1. Installation of separate service lines, with 
detector meters to prevent waste or theft of 
water. 

2. Special readiness-to-serve charges based 
upon size of meter connection, considerably re- 
duced from the charges imposed for domestic 
consumption purposes, due to infrequent con- 
sumption of water. ° 

3. The usual rates for water actually con- 
sumed. 

The Pennsylvania Commission considers that 
the utilities which have adopted such rate prin- 
ciples have justly and equitably met the situa- 
tion. They have protected themselves against. 
water losses; have provided themselves with fair 
return for steadily service and actual water con- 
sumption, and have not restricted the benefits 
which both private consumers and the public 
have obtained from the installation of special 
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fire protection devices in factories, stores, the- 
atres, hotels and other buildings of general busi- 
ness nature. 

‘The Pennsylvania Commission considers that, 
while it is true that the installation of automatic 
fire protection devices is of primary benefit to 
the properties immediately concerned, there is 
no doubt that such private fire protection ser- 
vices afford a considerable degree of public 
benefit in limiting the extent of destructive fires. 
This is attested by lower insurance rates, and 
the laws of Pennsylvania themselves take cog- 
nizance of the fact that private fire protection 
devices may considerably reduce hazard to life 
and property. ‘It therefore follows that they are 
valuable supplements to the ordinary means of 
public fire protection. 

In 1901 it was held, : Loveman v. ‘City Water 
Co., 7'Tenn. Ch. App.’596, that a water company 
which supplies the pressure -and water for an 
automatic -sprinkler for -a private corporation 
and stands ready to-supply the necessary water 
in case of fire through a four-inch pipe performs 
a service in thus standing ready which is not 
included in its contract with the city to supply 
water for fire protection, and has the right to 
make -a reasonable charge -against the corpora- 
tion. ‘There-was-no attempt .to charge for the 
water that was in the consumer’s tank and ‘in 
the pipes of ‘its -automatic system; that had 
already ‘been ‘paid ‘for,-having gone through ‘the 
meter. 

In the case of the application of the water 
department of the city of ‘Evansville to the 
Indiana Public Service Commission (August ‘5, 
1922) for amthority to establish a charge ‘for 
automatic ‘fire sprinkler service, the Evansville 
Chamber of Commerce. opposed the grant-on the 
grounds that the installation of such a system 
redounds to the advantage of the water utility 
and of the community generally because its 
operation tends to extinguish fires at their in- 
ception and thus obviates the necessity of pump- 
ing large-quantities of water, and that very little, 
if any, additional expense, is incurred by the 
utility in having its mains connected with such 
automatic sprinkler systems. 

The evidence before the Commission, as stated 
in their opinion, showed that an expense does 
fall upon the utility in regard-to furnishing con- 
nections for private fire protection systems, not 
even taking into consideration the fact that the 
utility must stand ready to furnish the amount 
of water which would be required by such 
systems in case of fire and must have the plant 
and distribution facilities necessary for this pur- 
pose. A good many of these systems have large 
tanks used in connection with them and these 
tanks require refilling and replenishing on 
account of losses of water by leakage and evap- 
oration. The systems, too, are often drained 
- and in such cases replenishment is necessary. A 
system of inspection must be maintained by the 
water works department in order to avoid waste 
of water through leaks or taps in sprinkler sys- 
tems, and occasionally a loss of water occurs 
through sprinkler leakage. The evidence showed 


WORKS Vor. 54, No. 5 
that there were 76 automatic fire sprinkler sys- 
tems attached to the department’s mains and 
that in all cases these connections were separate 
from the service through which the establish- 
ments maintaining them were served for their 
regular commercial needs. 

The Commission authorized the department 
to make a reasonable annual charge for connec- 
tion with private fire connection systems. 

In North Coast Power Co. v. Pittock & Lead- 
better Lumber Co., (1922) 118 Wash. 543, 204 
Pac. 180, the sole question was whether the 
water company had the legal right to charge for 
fire protection service to a sawmill in addition to 
that charged through the meter for ordinary use 
of:the mill. There was-no question of the rea- 
sonableness of the rate charged. The-system 
used -here was a stand-pipe with hose connec- 
tions. The pipe leading to and from the meter 
was-a-6-inch pipe. The meter. was a 3-inch one, 
around which was a by-pass which, in the event 
of -fire, would permit the water to flow through 
the 6-inch pipe without passing through the 3- 
inch meter. To be able to'furnish fire protection 
‘service it was necessary for the water company 
to' have larger mains, higher pressure and greater 
reserve capacity than would be required for ordinary 
domestic use. 
| ‘The-court quoted and adopted the reasoning 
4n‘Gordon -& Ferguson v.‘Doran, 100 Minn. 343, 
‘411 N. W. 272,. where it was held that, in.addi- 
tion-to the meter rate for ordinary use, an addi- 
tional -rate could be charged for the service ren- 
dered for fire protection. In that.case. the. con- 
‘sumer maintained an automatic sprinkling sys- 
tem, connecting with the water mains of the city. 
‘It was there said: 

“So long as water supplied for protection 
against fire is a purely public service, under the 
control and-management of municipal authori- 
ties generally and under the fire department 
‘specifically, no direct charge to individuals is 
proper. When, however, a sprinkling connection 
is- made with private premises, the situation is 
substantially different. These promises and the 
primary causes of catastrophe to the building 
and of the. consequent possible use of disastrous 
quantities of water are primarily under the con- 
‘trol,-not of the public, but of the owner. A 
peculiar personal service is provided for his 
benefit, which is not enjoyed in common by 
the community in general, but is available only 
to a limited class of individuals. It does not 
advance the reasoning in this connection to split 
hairs between the ‘use’ and the ‘consumption’ o! 
water. As a matter of good sense the property 
owner beneficially employs the water mains for 
his own purposes and to his own advantage, al- 
though he may not, except in case of fire, actuall) 
draw any water from the pipes. It is necessar) 
and proper that for this he should pay. In effec 
he gets something of pecuniary value from an- 
other, which that other is not compelled to giv« 
except on the basis of contract.” 

The Minnesota case was also quoted with ap 
proval and the principle therein was applied b) 
the Maine Public Utilities Commission in 1916 
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when it held that a schedule of rates of the Port- 
land Water District giving free private fire pro- 
tection service to consumers of a minimum 
amount of water at the ordinary rate was un- 
justly discriminatory; that the district had no 
right to furnish this service free, and that the 
fact that private sprinklers are a community 
benefit, reducing the amount of water which 
would otherwise be used through the municipal! 
fire apparatus, is a matter rather for the munici- 
pal authorities than for the water district. This 
finding was adhered to on a later hearing in 
1917, where the question of private fire protec- 
tion charges was thoroughly investigated, and 
charges fixed, consideration being given to the 
fact that the amount of water used by private 
fire installations might be much less than that 
used by the public fire protection system. 


REQUIRING METERS 


It is unreasonable to require a water company 
to stand ready to extinguish fires without some 
certain and sure compensation. The fire protec- 
tion system is installed with the earnest hope 
that no water will be used. In the ordinary 
service the installation is wholly for consump- 
tion of water. 

For this reason the Indiana Public Service 
Commission, Commercial Club. v. Terre Haute 
Waterworks Co., P. U. R. 1916 B. 180, was of 
opinion that all fire protection service should be 
metered, that the minimum charge should be 50 
per cent. greater than for other services, and 
that such fire protection system patrons should 
pay for all water used at the usual rates. 

The Wisconsin Commission, Manufacturers’ 
Assoc. v. Kenosha, January 6, 1919, held that an 
order of the board of water commissioners of a 
city requiring the installation of meters in con- 
nection with automatic sprinkler systems in com- 
pliance with an order of the Commission, was 
reasonable, the general experience of water- 
works operators showing that “in any city 
where there exists a considerable number of un- 
metered connections between city water mains 
and private fire-protection pipe systems, there is 
likely to be some misuse and abuse of the serv- 
ice, and large quantities of city water used 
surreptitiously for general factory or industrial 
purposes, or wasted from neglected leaks or from 
both causes.” The Commission regarded a meter 
as preferable to reliance on periodical inspection. 
“A meter is a mechanical inspector which is on 
duty day and night throughout the year, and one 
which not only detects the existence of a flow 
of water, but measures the amount. It is far 
more reliable and satisfactory, at least from the 
standpoint of the waterworks operator, and ap- 
parently less expensive.” The Commission did 
not consider well-founded objections by property 
owners and insurance companies that the meters 
might become clogged and shut off the service 
altogether. This ruling was approved by the 
Pennsylvania Commission, Riverton Consoli- 
dated Water Co. Case, September 9, 1919. 

The Wisconsin Commission in 1915 found the 
consensus of opinion among operators to be that 
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a-minimum charge for private fire protection is 
reasonable, based on the idea of the “readiness 
to serve” principle, varying with the size of the 
connection. 

In the case of the Beloit Water, Gas & Elec- 
tric Company the Commission considered that 
the water utility would be justified in metering 
all services installed for the purpose of such pro- 
tection, not with the idea of charging for water 
used in case of fire, but for protection against 
surreptitions use, as close inspection and super- 
vision had been found in many cases to be in- 
adequate. The Commission found it difficult to 
establish a definite amount chargeable against 
private fire protection service, but assessed the 
charge according to the size of the service openings. 


AMOUNT OF CHARGE 

The [Illinois Public Utilities Commission, in 
Lincoln v. Lincoln Water & Light Co., 4 Ill. P. 
U. C. R. 113, (1916) where consumers installed 
and owned their individual fire protection ap- 
paratus, made a service charge proportional to 
the size of the service pipe; where the consumer 
desired the company to install fire lines for him, 
it suggested that a combination of the service 
and footage rates might have to be adopted. 

The Illinois Commission found it unexpedient 
to. apply the rule adopted in.the Lincoln Rate 
Case in the Pekin Waterworks Case (1917) .be- 
cause of the divers uses made of private fire pro- 
tection in the city of Pekin, and resorted to a 
usage charge superimposed upon a service charge 
based primarily on the diameter of the service 
pipe. Many theoretical elements of the cost of 
this service were considered in fixing the rates, 
such as, size of service, use of service in event of 
a fire, relative protection of small and large 
plants, aid of municipal hydrants, and other serv- 
ices. And in establishing a private fire protection 
rate for the Northern Illinois Water Co. (1917) 
the same Commission took into consideration the 
size of the consumer’s connection with the utility’s 
distribution main, the number of outlets or 
sprinkler heads on the consumer’s sprinkling 
line, and the number of private fire hydrants in- 
stalled on the consumer’s premises. 

In the case of the city of Charleston and town 
of South Charleston where there were about 
seventeen consumers having a sprinkler system 
installed in their respective places of business for 
private fire protection, and three industrial con- 
sumers each with two hydrants for the same 
purpose, the evidence before the Commission did 
not show the amount of water used by these pri- 
vate systems, nor the burden they imposed upon 
the water company, so that it was difficult to es- 
timate the amount of revenue this class of con- 
sumers should contribute. The West Virginia 
Public Service Commission, however, considered 
that as the property of these consumers was 
situated within the municipal limits. and there- 
fore burdened with its proportionate expense of 
the public fire protection, a very great additional 
burden should not be placed upon this class of 
consumers. Western Virginia Water & Electric 
Co., P. U. R. 1920 D. 409. 
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Super-Power Electric 
Systems 





Co-operation of power units in the South 

Atlantic and in California, with possibil- 

ities of such a system in the North Atlan- 
tic districts. 





States in the past have shown a tendency to 
wish to preserve their natural advantages for 
their own citizens. New Jersey, for instance, has 
a law forbidding other states from obtaining 
water supplies from watersheds within her area. 
At present, New York State is endeavoring to 
preserve for herself, as against federal control, 
all the water power available within her boun- 
daries. This is believed by some to be selfish 
and short-sighted and a position that ultimately 
will be found to be untenable. 

In expressing this opinion, Guy E. Tripp, 
chairman of the Westinghouse Electric & Manu- 
facturing Company, has called attention to the 
southern super-power system, through which 
power generated in North and South Carolina, 
Georgia, Alabania and Tennessee is all tied up 
into one system, and predicts that the time will 
come when all of the Atlantic seaboard will thus 
pool their power facilities and that in time the 
Atlantic Coast system and that now existing 
on the Pacific Coast will grow towards each 
other until the entire country will be embraced 
in one vast super-power system. 

The southern super-power system to which he 
refers is shown by the accompanying illustration, 
in which the white circles indicate the principal 
generating stations, both hydraulic and steam; 
and the gray circles represent the chief centers 
from which the power is distributed to the near- 
by districts. The areas of the circles are pro- 
portional to the power generated or distributed 
at the several points. The heavy lines represent 
the connections between the several units. This 
system is over 600 miles long and covers the more 
important industrial areas of the states named, 
while extensions are already planned which will 
reach the remaining portions of these states and 
also Mississippi. The system is composed of 
seven independent but co-operating power com- 
panies. 

All of the generating plants of the component 
companies pour all their energy into a com- 
mon distributing network, which acts as a res- 
ervoir from which electricity-can be drawn at 
any point for any purpose. This energy is ob- 
tained from hydro-electric plants, the exhaust 
gases of blast furnaces and refuse piles at coal 
mines. Water being the cheapest power, steam 
is not used until all of the available water power 
in all of the states is used to its limit. 

An illustration of one of the advantages of 
this co-operation is shown by the experience last 
year of North and South Carolina. These states 
experienced a prolonged drought and consequent 
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water-shortage, and, as a result, the hydro-elec- 
tric stations in those states were unable to 
supply the states’ demands. Had there been no 
arrangement for obtaining power from outside 
the state, many factories would have been shut 
down, railway service curtailed and general in- 
convenience and loss experienced. As it was, 
Alabama had more power than was needed in 
that state and contributed its surplus to the 
Carolinas. Alabama, in her turn, profited by be- 
ing able to sell her surplus energy which would 
otherwise have gone to waste. Some other year 
the tables will undoubtedly be turned and the 
Carolinas will contribute their surplus energy to 
meet Alabama’s deficiency. 

Another illustration is reported on the Pacific 
Coast, where the whole state of California is 
covered by a system of independent members 
under unified management. Still another is seen 
in the combination of several large water power 
developments which are tied together by the 
electrification system of the Chicago, Milwaukee 
& St. Paul Railroad, which is said to be one of 
the principal reasons for its success. 

Mr. Tripp then refers to the Northeastern 
part of the country and proposes a super-power 
system which would include the undeveloped 
power of the St. Lawrence river in both Canada 
and the United States, the power of Niagara 
Falls both developed and proposed, with other 
power centers in New York State, Massachusetts, 
Northern New Jersey, Philadelphia, Pittsburgh, 
and other smaller power centers. In this section 
millions of horsepower in the form of water are 
being allowed to run to waste while enormous 
sums are spent unnecessarily for coal for gener- 
ating steam power, and still large areas of the 
state are unsupplied with electricity. Should all 
the power in this district be utilized and com- 
bined, there would result a power system unsur- 
passable anywhere in the world. In 1921 there 
was generated in this district 14,000,000,000 k. w. 
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MAP OF SOUTHERN SUPER-POWER SYSTEM 


The white circles (A, C, D, F, H, I, J, L, N) represent the 
amount of power generated at points indicated; the gray circles 
(B, E, G, K, M, O) represent amount of power distributed to 
consumers from the points indicated, which are the principal 
distributing centers of the system. All circles are drawn to scale. 
The total amount of power supplied by this system is over tw? 
billion killowatt-hours a year, most of which is generated by water 


power. 
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h., while the water power of Niagara Falls and 
River is 27,000,000,000, that of the St. Lawrence 
21,000,000,000, and the other existing powers 
total almost as much. 





Waterproofing Concrete 
Stand-Pipe at Waltham 


After sixteen years of use, increasing 
leakage necessitated elaborate repairs, 
using asphalt, felt, mortar and brick. 








By George C. Brehm* 


In 1906 the City of Waltham, Mass., con- 
structed a reinforced concrete standpipe reser- 
voir which was at that time the largest of its 
type in the country. The construction was of 
1-2-4 concrete, the wall being reinforced with 
steel bars arranged in three rows up to twenty 
feet, two rows for the next seventeen feet and 
one row to the top, same being designed to keep 
the tensile stress within a 12,000 pound limit 
The roof consists of a concrete slab three inches 
thick supported by steel trusses radiating fron: 
a central concrete-covered pipe column, which 
served also as an overflow. 

This standpipe is one hundred feet in diameter, 
forty-three feet high, with a capacity of a little 
over two million gallons of water, and is situated 
in the western end of the city on a ledge knoll. 
The original cost of this reservoir was about 
$26,000. The specifications for its construction 
were prepared with the greatest care. The en- 
gineers in charge did everything possible to pro- 
duce a concrete which would be absolutely 
water-tight. Every precaution known at the 
time was taken to insure against the slightest 
seepage. After extensive experiments, Medusa 
compound and lime were added to the concrete 
in prearranged quantities. After the concrete 
had cured and the forms been removed, all joints 
were thoroughly cleaned and scraped and the 
whole inside surface given an extensive brush 
coat of mortar treated with these same com- 
pounds. (This standpipe was described in 
Municipal Journal for Jan. 2, 1907, and July 22, 
1915. Editor). 

In spite of all these precautions at the time of 
construction, leakage developed after a few 
years. In 1914, an ill-advised attempt was made 
at water-proofing by the application of a coat 
of pitch to the inside wall. This amounted to 
very little and another attempt was made shortly 
after by the application of cement, using a 
cement gun on the outside. Neither of these 
methods proved satisfactory, the seepage con- 
tinued and successive frost action caused several 
large areas of the outside wall to disintegrate, 
the surface breaking in several places to such an 
extent that the reinforcing rods became slightly 
exposed at several spots. 


_— 


“City engineer and director of public works, Waltham, Mass. 
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The water level of the standpipe when full is 
256 feet above sea level. The city also has, ad- 
jacent to this standpipe, an open reserve reser- 
voir with a capacity of six million gallons, the 
elevation being, when filled, approximately 205 
feet above sea level. Between the year 1914, 
when the first attempts were made at water- 
proofing, and the present, the water system ot 
this city has been extended to the developed 
outlying sections of the city, and at the present 
time requires on elevation of not less than 235 
feet at all times for the convenience and safety 
of the whole city, especially the outlying sec- 
tions. 

The problem therefore confronting the city offi- 
cials was to keep sufficient pressure to insure the 
convenience and safety of the whole city with 
their water supply while a thorough and final 
job of waterproofing was being done... It was 
obvious that the reserve reservoir at an elevation 
of 205 feet would not insure the supply. 

The writer, who is director of public works, 
conceived the idea of erecting an eight-inch pipe 
in the vicinity of this standpipe, tapping the 
twenty-four inch feeding main with a 24” x 8” 
Smith tapping sleeve and valve, and by keeping the 
pumps at the nearby pumping station continu- 
ously operating, maintaining a head of water at 
all times at sufficient height to insure the. city 
supply. A wrought iron eight-inch pipe was 
therefore erected to a height of 276 feet 
above sea level, same being guyed for safety as 
shown in the accompanying photographs. The 
pumps at the pumping stations were then set in 
operation, the pumping continued for twenty- 
four hours per day, the speed of the pumps being 

















OPEN RESERVOIR IN FOREGROUND, CONCRETE STAND- 
PIPE IN BACKGROUND, TEMPORARY STANDPIPE 
BETWEEN THE TWO. 
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VIEW OF TEMPORARY STANDPIPE FROM TOP OF 
CONCRETE STANDPIPE 


regulated to maintain enough pressure to drive 
the water to the top of this pipe sufficiently to 
have a slight overflow, the pipe being erected so 
as to allow this overflow spill to drop into the 
open reservoir. 

The contract for waterproofing having been 
previously let and all details arranged, the large 
concrete standpipe was emptied, the inside wall 
thoroughly cleaned and dried, a number of 
salamanders being used to hasten the drying. 
After the walls had thoroughly dried, the water- 
proofing was started. It consisted, first, of a mop 
coat of Texaco No. 56 waterproofing material 
applied hot to the inside face of the wall. In- 
mediately outside of this was applied a coat ot 
waterproofing felt, the surface of the same being 
mopped with another coat of Texaco No. 50 
waterproofing asphalt. This operation was re- 
peated for five layers, the outside layer, however, 
being of six-ounce saturated duck fabric, and the 
outside surface of this finally mopped with the 
waterproofing asphalt. Immediately following 
this, a four-inch brick core was constructed fro 
the floor to the top of the wall, great care being 
taken to obtain a one-half-inch mortar course 
between the outside asphalt course and the in- 
side face of the brick wall. All of this work, 
of course, was started at the bottom and built 
up the entire inside circumference of the wall in 
six-foot sections. 
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The work was started November 20th, 1922, in 
spite of the most inclement weather and was 
finally completed and the reservoir refilled on 
December 23rd. As the stagings on the side of 
the wall were taken down, the whole inside face 
of the brick core was thoroughly cleaned by 
washing. 

It is of interest to note that all the materials 
used in this work had to be hauled to the very 
inaccessible point where the reservoir is located, 
raised to the top and lowered through a 4x 4- 
foot hole made in the concrete roof. Instead of 
the usual steam or electric power for hoisting, 
the contractor used a medium sized tractor, rig- 
ging a boom derrick on the top of the reservoir, 
fastening the hoisting cable to the front of the 
tractor, which moved up and down the country 
road at the side of the standpipe, raising and 
lowering all the materials in a hoisting pan in 
this manner. 

Simpson Brothers of Boston were the gen- 
eral contractors on the work, W. A. Murtfeldt 
Company of Boston, sub-contractor on the 
waterproofing, and M. F. Stankard of Waltham, 
subcontractor on the brick work. The engi- 
neer’s estimate on the whole work was $16,500, 
while the low bid of the contractor for the whole 
work was $16,543. The materials used in the 
work were about as follows: 

15 tons of Texaco No. 56 waterproofing asphalt, 
150 rolls of felt, 550 bags of cement, 100 bags of 
lime, and 85,000 brick. 
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METHOD OF HOISTING WATERPROOFING MATERIAL 
INTO CONCRETE STANDPIPE 
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The reservoir has been refilled and every in- 
dication shows that a complete waterproofing 
job has been obtained and that no further seep- 
age is possible. As soon as the v. cather permits, 
the city officials intend to touch up the outside 
wall with mortar where disintegration has taken 
place and will probably give the whole outside 
wall a thin stucco finish for the sake of ap- 
pearance and protection. The reservoir is pro- 
nounced by experts now to be absolutely water- 
proof for all time. 





Depth and Grading of 


Percolating Filters” 





English and American views on the sub- 
ject compared and conclusions from ex- 
periments carried on at Dorking, England. 





The problem for solution in discussing the sub- 
ject of percolating filters is how to get the best 
result from a given quantity of material; how 
should the material be arranged—in deep or in 
shallow filters? There were three possible views, 
all of which had their advocates. 

(a) That the surface area should be as large 
as possible, i. e., the filters should be as shallow 
as possible down to a minimum of, say 2 ft. 6 in. 
This view was represented by the numerous fine 
filters of shallow depth found in Staffordshire 
and recommended strongly by Dr. Reid. 

(b) That within reasonable limits the purifica- 
tion was governed by the cubic capacity, and was 
unaltered by the arrangement. This appeared to 
be the view taken by the Royal Commission on 
Sewage Disposal. 

(c) The view held by the Massachusetts au- 
thorities that the most satisfactory depth of a fil- 
ter was about 10 ft. or more, and a filter of this 
depth was capable of purifying a greater volume 
per cubic yard than was a shallower one. 
_Summarizing the works of Dr. Reid on fine 
filters, it was shown that in the results quoted 
purification was practically complete at a depth 
of lft., and that the remaining depth was practi- 
—_ without influence on the quality of the ef- 

uent. 

It was to be noted that these results were ob- 
tamed in a very weak septic tank effluent, oxygen 
absorbed 2.18, and suspended solids 3.8, and that 
at the rate of 200 gallons per square yard purifi- 
cation was to all intents and purposes complete 
at 1 ft. (cf. nitrates, oxygen absorbed, and trans- 
parency 24 in. over). Whether the lower part of 
the filter could be utilized by increasing the dose 
or in the case of a stronger sewage was not de- 


reas 
Princ no of a paper delivered before the Yorkshire District of the 
land a of Managers of Sewage Disposal Works, Leeds, Eng- 
Rivers hae J. Reid, deputy chief inspector to the West Riding 


termined by those experiments. With a fine- 
grade filter it did not appear practicable to in- 
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crease the dose sufficiently to utilize the lower 
part of the filter. 

In quoting the work of the Royal Commission 
it was shown that in general with coarse filters 
the greater the depth the greater the purity of 
effluent when dosed at the same rate per square 
yard. Work done on these lines at Accrington 
(1897), Salford (1900), and Horfield was quoted. 

These experiments, however, did not show 
whether it was better to arrange a given quantity 
of material in the form of a deep or of a shallow 
percolating filter, and the Royal Commission pro- 
ceeded to investigate this at Horfield and Ilford. 
At Horfield they used two coarse clinker filters 
dosed at the same rate per cubic yard, and came 
to the conclusion that there was little to choose 
between the effluents ; if anything, the deep filter 
effluent was slightly better, probably owing to 
irregularities of distribution being less pro- 
nounced with a deep filter. 

Similiar experiments were carried out at 
Dorking, and they finally conclude: ; 

(1) “That with the same dose per square yard 
the deeper the filter the better the effluent. This 
holds both for fine and coarse material, assuming 
good distribution and aeration. 

(2) “For practical purposes and assuming 
good distribution, the same purification will be 
obtained from a given quantity of coarse ma- 
terial, whether it is arranged in the form of a 
deep or of a shallow percolating filter, if the vol- 
ume of sewage liquid treated per cubic yard be 
the same in each case. 

“Thus a filter 3 ft. deep, worked at the rate of 
x gallons per square yard per day, would give 
similiar results to a filter 6 ft. deep, worked at the 
rate of 2x gallons per square yard. 

“In the absence of clogging, the balance would 
be slightly in favor of the deep filter, because the 
greater the depth the more errors of distibution 
would be neutalized. There must always be a 
limit of shallowness (say 3 ft.) beyond which it 
would be unwise to go, for however good the dis- 
tribution might be, if a coarse filter were con- 
structed very shallow, a considerable proportion 
of the sewage would pass through by ‘short cuts.’ 

(3) “With regard to filters of fine material, 
if the liquid to be purified were absolutely free 
from suspended and colloidal solids, and if 
thorough aeration could be maintained, the state- 
ment just made for filters of coarse material 
might possibly hold good for filters of fine ma- 
terial also. In practice, however, these conditions 
can scarcely be maintained with large rates of 
flow, and we think that the greatest efficiency 
can be got out of a given quantity of fine material 
by arranging it in the form of a shallow filter 
rather than of a deep filter. But we are not in a 
position to make an exact quantitative statement 
as to the difference in efficiency of the two forms. 

“It is probable that for the treatment of a 
strong sewage liquor the filter should not be 
quite so shallow as for a weak liquor, but the 
point has not been fully worked out. 

(4) “The extent of the purification effected by 
a percolating filter varies with the average length 
of time taken by the sewage liquor to pass 
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through the filtering material, assuming that the 
proper aeration of the filter is maintained. 

The experiments carried out at the Lawrence 
Experimental Station, Massachusetts, were then 
detailed. 

The experiments were commenced in 1913, and 
an attempt was made to determine the rate at 
which four filters of different depths must be 
operated to obtain effluents of equal quality. The 
filters were of % in. to 1% in. broken stone, and 
were respectively 4 ft., 6 ft., 8 ft. and 10 ft. deep. 
They were fed with a settled sewage at such a 
rate that the nitrates in the effluent remained at 
about 1.5 parts in each case. 

It will be noted that in this case the problem is 
attacked from a different standpoint; that is, in- 
stead of comparing the effluents produced at the 
same rates per cubic yard (or square yard) they 
manipulated the dosing until the effluents were 
the same, and then compared the rates of work- 
ing. 

The following table shows the results during 
1914 and 1915, and the rates of dosing in British 


gallons: 


1914. 

Filter side ” a B & D 
Depth, feet .. 4 ots 6 ea 8 — 
Gallons— 

Sq. yd. sin ae oo ae « Se .. 642 

Cu. yd. i aoe — w. “56 s wee 
(i Se > Lae: sc lwo 
N. Alb. ne . : aa .39 
Cl. MS as tee ss BS Cs SES 
N’ic. * -aos. 1m... 1.66 .. 1.76 
N’ous. ee .006.. 033... .013 .008 
Ox. Abs. si NE ae Boat Ss 2.38 
Stab. << wo i 2 oe .. &6 

1915. 

Filter wo B c D 
Depth, feet .. 4 te 6 ae 8 i. 
Gallons— 

Sq. yd. oa ae . Tas .. 304 .. 605 

Cu. yd. oo OO .. 69 oe | EES .. 181 
, oS S ae 2 Rae... ie... lL. 
N. Alb. ar Eee ae — Fe | 
Cl. ine © <X ee 95 -.. 86 
N’ic. So Le .. 1.00 .. 1.26 
N’ous. 7 .005.. .016.. .007.. .003 
Ox. Abs Sn EE se Le .. 1.84 .. 1.80 


The increase in rate of dose per cubic yard with 
the depth is remarkable. 

It was stated that the Massachusetts authori- 
ties explained these results in terms of the 
hydraulic flow through the filter, showing by 
means of salt solutions that the times of appear- 
ance through the filters of a mixture of half salt 
solution and half sewage were 12, 18, 48 and 105 
minutes respectively for the 4 ft., 6 ft., 8 ft., and 
10 ft. filters, and that thus the time of contact 
for the deeper filter was longer in a much greater 
ratio than the various depths. . 

Further, they showed that when the rates were 
increased to give an equal time of contact, then 
the rates were also those which gave equal ana- 
lytical results when dosed with sewage. 

Mr. Reid pointed out that the results obtained 
were not in agreement with those obtained in 
England, and urged that experiments should be 
carried out on the Massachusetts lines, which 
method does not appear to have been used in 
that. country. 
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Hudson River Toll Bridge 


Work began in April on the bridge spanning 
the Hudson River between Bear Mountain and 
Anthony’s Nose, the river span of which is said 
to be longer than that of any existing bridge, or 
1,632 feet. The total length of the bridge between 
abutments will be 2,258 feet. The roadway will 
be 185 feet above the river and the two main 
towers will rise to a height of 350 feet above the 
foundations. The bridge will have a 38-foot road- 
way and a 5-foot sidewalk on each side. It will 
be suspended from two 17-inch cables, while the 
roadway will be supported directly by two stif- 
fening trusses 30 feet deep. The bridge is esti- 
mated to have a capacity of more than 5,000 
motor cars an hour. Wilson Fitch Smith is the 
chief engineer of the Bear Mountain Hudson 
River Bridge Company. Contracts for the con- 
struction were let in March and work on the ap- 
proaches began in April and the steel companies 
have begun to fabricate the steel, of which more 
than 12,500 tons will be used. 





Gasoline Tax in Tennessee 
A tax levying two cents per gallon on gaso- 


‘line and distillate sold in the State was passed 


and enacted by the Tennessee Legislature, March 
15th, 1923. This tax is estimated to bring reve- 
nue of about one and one-half million dollars per 
year to be used for construction and main- 
tenance of the State highway system. The State 
Legislature, after passing this bill, repealed the 
road tax which levied five cents per $100 on all 
property assessed by the State, which had been 
in force about four years, bringing in a revenue 
of approximately $700,000 per year. 





Economy in Using Bulk Cement 

In building 17 miles of con¢rete pavement in Black 
Hawk County, Iowa, the Northern States Contract- 
ing Company of St. Paul obtained its cement in bulk. 
The cement arrived in box cars which were spotted 
beside the platform at the cement warehouse. Four 
men shovelled the cement directly from the cars into 
two-wheel steel carts, which were wheeled by one 
man to a platform scale and weighed to correct any 
error in quantity. Batch trucks carrying aggre- 
gates for one 10-sack batch stopped at this platform, 
a steel plate hinged to the edge of the platform was 
dropped over the edge of the truck body to form 
a runway, and the 2-wheel carts dumped their loads 
of cement on top of the sand and stone. One of the 
dumpers then covered the cement with part of the 
sand in the truck so that it would not blow away 
while making the run to the mixer. No attempt 
was made to store the bulk cement, but the ware- 
house was kept filled with sack cement for emergen- 
cies, which occurred only occasionally. 

Bulk cement was purchased for 5c. a barrel less 
than cement in the sacks, there were no sacks to 
check, count, bundle up and return and no money 
tied up in unreturned sacks. It was found that no 
more men were required than would have been 
needed for sack cement, and the trucks were loaded 
more quickly than if sacks had to be dumped onto 
the aggregate. 
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Water Connections and Paved Streets 


As a general proposition, the fire underwriters 
and the majority of waterworks engineers do 
not recommend street mains for water supplies 
of less than 6 inches diameter, and yet the use 
of 2-inch pipe, we believe, is more than justified 
under certain conditions. 

A number of cities have found so objectionable 
the digging-up of improved pavements for the 
laying of service connections that they require 
the water company or water department to carry 
connections to the curb opposite every lot, 
whether occupied or not, prior to the laying of a 
permanent pavement on the street in question. 
There are objections to this besides that of the 
idle capital represented by unused services, in 
addition to which there is no certainty that the 
pavement will not have to be dug up for repair- 
ing leaks in the services later on. If the main be 
laid between the curb and the property line, half 
of the services are removed from the roadway 
altogether, but the other half have to be carried 
entirely across it. 

The chief reason for requiring a 6-inch main is 
to secure adequate supply to the fire hydrants 
A 2-inch pipe would generally suffice to supply 
the domestic consumption of all of the houses on 
a single block. Why not, therefore, lay a 6-inch 
main inside the curb on one side of the street— 
just outside the property line would give the 
minimum length of service connections on this 
side and generally be further from tree roots 
than any other part of the sidewalk space—and 
carry a 2-inch line in a similar position on the 
other side of the street? The cost of the 2-inch 
line probably would not exceed that of carrying 
a ¥%-inch service line from the main on the other 
side of the street across to the location of the 
2-inch line for each of the building lots on that 
side of the street ; but even if the first cost should 
be somewhat greater, the cost of maintaining a 
service under the pavement is eliminated and all 
of the objectionable features connected with 
either laying dead services prior to paving the 
street, or cutting through the street for laying 
services as needed. 

The above is not an entirely new idea, although 
it does not seem to have been adopted by many 
cities, but is suggested by a news item stating 
that Higginsville, Missouri, has adopted for one 
of its streets a plan somewhat similar, the con- 
struction in this city consisting of laying 2-in. pipe 
across the street at intervals of 300 feet to a point 
just behind the curb, where a 2-inch cross is 
placed; to which cross, by means of a tapped 
plug, house connections can be made. 





Buy Construction Machinery Now 


In a paper before the annual Michigan con- 
ference on highway engineering in February of 
this year, W. S. Cummings, highway engineer of 
Monroe county, stated a problem that is facing 
hundreds of other highway engineers when he 
said: “The problem is not altogether what shall 
we pay the men, but where shall we get them? 
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This- condition among others has led us to do 
considerable experimental work in developing 
devices to suit our purpose.” He then described 
equipment of various kinds which had been pur- 
chased, adapted or designed to save labor in 
various processes of road construction and 
maintenance. 

During the past twelve months construction 
costs have increased 30%, that of several of the 
materials showing an increase of 50% and more. 
More startling and more serious, however, is the 
labor situation. Wages for labor in most sec- 
tions of the country are from 50% to 100% 
higher than they were early in 1922 and, what is 
even more serious, the supply will apparently 
prove to be far from adequate. Already, 
although the season has barely started, contrac- 
tors are finding difficulty in securing men at any 
price and highway construction has already been 
greatly interfered with in some sections by the 
labor scarcity. 

A year ago the woods were full of would-be 
highway contractors, many of them apparently 
ignorant of the basic principles of estimating 
contract costs, and bids were cut to the point 
where profits reached or passed the vanishing 
point. Most of these have learned their lesson 
and, even with conditions the same as a year 
ago, bids would probably be higher. When we 
add to this the increase of from 30% to 50% and 
even more in the cost of materials and labor, and 
the probable scarcity of the latter with the in- 
crease which this will make in the cost of doing 
work, public works officials must be prepared 
for higher prices this year. Most of them are 
so prepared and it is probable that the amount 
done this year will not be greatly curtailed by 
such increase in prices as is reasonably account- 
able for by increased costs and wages. 

Contractors, however, even though they may 
obtain fair prices sufficient to cover advance in 
costs, will still be confronted with the labor 

‘situation. To install an expensive plant, 
assemble a force of high-grade foremen and 
superintendents and then have the whole work 
halted by inability to obtain or retain sufficient 
labor to keep the equipment busy means loss in 
overhead and in interest and depreciation on 
plant that may easily eat up any prospective 
profits in a short time. 

The high wages and scarcity and general un- 
satisfactoriness of labor during the past five or 
six years has resulted in the rapid development 
of mechanical appliances by which it is possible 
to replace a considerable percentage of the men 
formerly employed in highway construction. 
Given jobs of- any considerable magnitude, 
mechanical graders and loaders, ditching ma- 
chines, etc., will replace practically all pick-and- 
shovel men, one truck will replace a dozen mules 
with their drivers, the necessary bins and equip- 
ment for batch trucking of concrete aggregate 
will save all of the shovel and wheelbarrow gang 
ahead of the concrete mixer, while a finishing 
machine with one mechanic will replace several 
laborers behind the mixer. ’ 
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The day is past when highways can be buili 
successfully by a contractor whose only ability 
is getting work out of a gang of huskies. More 
than ever the highway contractor of the present 
and the future must be a man of business ability 
who can plan for each job that combination of 
equipment and methods requiring the minimum 
number of men to operate them that will most satis- 
factorily and economically produce the necessary 
results. 

If anything approaching the amount of high- 
way and other public work contemplated for this 
year is to be put through, contractors generally 
must provide themselves with the necessary 
equipment, and it seems certain that there will 
be an unprecedented demand for all kinds of 
labor-saving equipment and devices. We be- 
lieve, therefore, that the contractor who is to be 
successful this year will supply himself with 
the necessary equipment in abundance, and will 
get it at once. Few of the manufacturers carry 
any large supply of equipment from year to year, 
and unless orders are placed at once, it is prob- 
able that deliveries cannot be made before the 
construction season is far advanced. 

The suggestion in this to public works officials 
would appear to be that those who let their con- 
tracts earliest stand the most and perhaps the 
only chance of having them completed this year; 
and those will have the greatest advantage who 
let the work in contracts sufficiently large to 
warrant the contractors in providing themselves 
with the kind and amount of equipment neces- 
sary to meet successfully the anticipated scarcity 
of labor. 


Public Health Boards. and Finances 

In an address before the Boston Society of 
Civil Engineers, M. N. Baker recently called 
attention to the demonstrated capacity of engi- 
neers to serve as health officers, citing Hiram 
F. Mills and Frederick P. Stearns in Massa- 
chusetts and the employment of engineers by 
most of the state and many local health depart- 
ments. 

One characteristic which the engineer in gen- 
eral possess much more abundantly than the 
physician is the ability to realize the limitations 
imposed by a fixed appropriation, discern the 
point of diminishing returns in each feature of a 
health program, and so apportion the expendi- 
tures among the several lines of endeavor as to 
obtain the maximum combined result in the form 
of public health. Judgment of this kind, avail: 
able in its health officer, is of great value to a 





local health board, and should be appreciated 


and availed of. In this and in most other ideas 
conveyed by Mr. Baker in this address we agree 
heartily; but with one we must take issue. 

' “T hope. I shall. live to see the time,” said he, 
“When .our state health departments will not 
approve plans for water supply or sewage dis- 
posal until their engineers and other specialists 
have taken full cognizance of the entire sanitary 
and health needs of the municipality in ques- 
tion with a view. to determining whether the 
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expenditure necessitated by the plans for ap- 
proval would produce more and better results 
in terms of lives saved if the money was used 
for some other purpose. In other words, if state 
authorities are to be dictators over one or two 
classes of outlays for health and sanitation, let 
them cover the entire field.” 

In our opinion, the state board of health should 
NOT be a dictator, although some of them have 
assumed to be. We do not consider that how 
much a city pays for a water or sewerage system 
is any of its business, but only whether such 
system contributes to the health of the people. 
If it believes that a system could be obtained at 
less cost which would give equal health service, 
the board can and probably should so advise 
the city, but it should have no power to dictate 
in the matter. Its only function is to minister 
to the health of the community, not to its 
finances; to require the removal of conditions 
that threaten the health of the people of the 
state, but not to dictate the method to be em- 
ployed or to prevent the trial of one that offers 
reasonable chances of success. 

As indicating the possibilities of such dicta- 
tion, cases can be cited where a state health 
board has prevented communities from installing 
water purification and sewage treatment plants 
which have been recommended by engineers with 
vastly wider experience and higher reputation 
than any one connected with the board as either 
member or advisor. If this power were general 
throughout the states and were exercised as at 
least two state boards have exercised it, progress 
in these branches of sanitary ‘engineering would 
cease or could progress only along the lines that 
happened to be favored, for one reason or an- 
other, by those whom politics or other favoritism 
had placed for the time being at the head of an 
ultra-paternalistic health department. 

After writing the above we find the same idea 
expressed by the editor of an English paper, 
“Municipal Engineering and the Sanitary 
Record,” who, in discussing this part of Mr. 
Baker’s paper says: 

“We question his proposition that State 
health officials should have power to hold up 
plans of local water supply or for works of 
sewage disposal until the Department’s engineers 
or other specialists are satisfied that the money 
could not be spent to better advantage on some- 
thing else for the purpose of life. Some sort of 
Inquiry would be necessary, local people would 
have to be heard, and a mass of discrepant 
material would confront the investigator. Would 
progress be possible if an official were delegated 
to sit in judgment upon such a mixture of local 
subjects, bias, and controversies?” 





Furnishing Equipment for Contractors 


'n connection with the letting of contracts for 
constructing certain. forest highways in New 
Mexico, the Bureau of Public Roads informs 
Prospective bidders that it has on hand equip- 
ment useful for doing this work which can be 
used by contractors at rentals which are speci- 
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fied; and that in comparing the competitive bids, 
that one will be held to be in general the most 
favorable which requires the least cash payment 
by the Government—that is, the sums used in 
comparing the bids will be those obtained by de- 
ducting from the total bid the rental for the 
equipment which the contractor agrees to use. 

This would appear to give a decided advantage 
to the contractor who was not provided with 
equipment of his own and might at first thought 
seem to open the way to giving the contracts to 
contractors of such little experience that they 
had not provided themselves with equipment 
suitable for the work. 

In a letter to PUBLIC WORKS explaining the 
matter, however, E. S. Wheeler, district engineer 
of the Bureau of Public Roads for Arizona and 
New Mexico, states that conditions there are far 
different from those in the eastern part of the 
United States where there are numerous con- 
tracting concerns properly equipped for all 
kinds of construction. In the undeveloped south- 
west this is not the case and the Bureau feels 
that it is a duty to educate the contractors in the 
use of adequate equipment and that renting 
equipment to them is one of the means to this 
end. Moreover, contractors bidding on this 
work are not necessarily those who have never 
done any work of this kind before, although it 1s 
quite possible that such as they have done may 
have been of smaller magnitude. In addition, 
the district office exercises the prerogative of 
investigating the experience and ability of the 
contractor and his financial standing before rec- 
ommendation for award is submitted. 

Of the surplus war material which was turned 
over to the Bureau of Public Roads, 90% is dis- 
tributed among the various state highway de- 
partments, but 10% is retained by the Bureau. 
It is considered to be the economical, efficient 
and business-like thing to save as much money 
to the Government as possible through the use 
of such equipment on day-labor projects or by 
renting it to contractors on work done on proj- 
ects under the direction of the Bureau. The 
equipment is furnished to the contractors on a 
rental basis at prices that have been predeter- 
mined, and the Bureau also sells to the contrac- 
tors explosives at a price that will reimburse the 
Government in a certain percentage of the orig- 
inal cost plus freight and handling. This price is 
made sufficiently reasonable to be attractive and 
to assist the Government in disposing of a large 
amount of explosives, but is not done for the 
purpose of competing with the local market. 





Using Local Road Material 

That part of Florida in the vicinity of Port St. 
Joseph is said to be entirely devoid of rock or gravel, 
or any other material ordinarily considered suitable 
for road surfacing. Recently, however, highways 
have been built of material found in the locality that 
have given good satisfaction. Even within the city 
itself a street has been surfaced with this material 
and is now nine years old without having de- 
preciated materially. 

The material used is a sediment from the bay 
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consisting of particles of shell, sea sand and a 
clay mud which, when dried, acts as an excellent 
cement. The cost of this road is said to aver- 
age about $6,000 a mile. To ship any material 
such as stone or rock from other sections of the 
country would bring the cost of road construc- 
tion to several times this amount. 
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In using this material a large steam shovel 
was run out into the shallow water and dug up 
the material from the bottom of the bay, which 
was then spread over the roadway and graded 
and permitted to dry thoroughly before being 
opened to traffic. The cementing mud is said to 
furnish a practically waterproof surface. 








Water Works Statistics 





Compiled from information furnished at our request by the superintendents 
of more than six hundred water works plants. Mains laid in 1922. Methods 
employed for purifying water. 





In this issue we publish figures and other in- 
formation compiled from questionnaires returned 
to us by the superintendents of more than 600 
waterworks plants throughout the country. This 
compilation is arranged in two tables, one deal- 
ing with the street mains laid in the year 1922 
and -the other with methods of purification em- 
ployed by the different waterworks plants. 

The answers from which the first table was 
compiled were given in reply to the following 
questions: “What length did you lay in 1922 of 
castiron mains under 6 inches diameter?” “Of 
6-inch, 8-inch, 10-inch and 12-inch diameter?” 
“Larger than 12-inch diameter?” “How much 


of this was centrifugal pipe?” “How much was 


‘universal’?” “How much with pre-made joints ?” 
“How much steel main did you lay in 1922, 12- 
inch diameter or smaller?” “How much larger 
than 12-inch?” Information concerning steel 
pipe and kinds of pipe other than ordinary hub 
and spigot were comparatively few and are given 
in the last column headed “Other Kinds, and 
Remarks.” 

Apparently only three of the cities replying had 
used centrifugal pipe — Phoenix, Arizona; Cedar 
Rapids, Iowa, and Perry, Oklahoma. Mr. Blom- 
quist, of Cedar Rapids, wrote that he got one car 
(2,000 feet) of it from the U. S. Cast Iron Pipe 
Company for trials last fall, and laid about 1,200 
feet of it last year. “Our impression of it is that 
they still have it too brittle for successful use. A 
way of overcoming this may be found by changing 
the composition of iron used.” 

The water purification data compiled were 
given in reply to these questions: “In treating 
your water do you use sedimentation basins?” 
“Filters?” “What kind of filters?” “Do you 
chlorinate it?” “Do you soften it?” “Do you 
treat it in any other way?” “What was the cost 
of the purification plant?” “How many gallons 
was treated last year?” “What was the cost last 
year for labor at purification plant?” “What the 
cost of chemicals?” “What the cost of repairs?” 
“What the cost of power?” “What other cost of 
purification?” Apparently some of those reply- 
ing interpreted the question concerning the cost 
of repairs to apply to the entire systems and not 
only to the water purification plant, and the cost 
of power to apply to the pumping as well as to 
water purification. We have nothing but the 


figures themselves as a basis for this assumption, 
and give the replies as they were returned on 
the questionnaire. Any explanations or supple- 
mentary information given in connection with 
the replies which could not conveniently be 
placed in the tables are given in the footnotes. 

We have summarized the information concern- 
ing the methods of treatment employed by the 
various cities with the following results: Of all 
the plants reporting, 26.6% treat the water in 
sedimentation basins; 26.9% treat it in filters, 
1.8% of these being pressure filters, 2.4% slow 
sand filters and 22.6% rapid sand filters. Five 
cities reported infiltration galleries, and two re- 
ported natural filters (sand or gravel in place). 
41.6% of the plants reported chlorinating the 
water, four of them treating part of the water 
only in this way and nine of them only part of 
the time. Twenty-four plants reported softening 
the water, twelve used copper sulphate, four 
aerated, one used an iron removal process and 
one the excess lime process. 

Quite a number of the cities which do not treat 
the water explained that it was obtained from 
sources where pollution was impossible, gener- 
ally from deep wells. The names of these cities 
are not given in the table, as this would have 
increased the table to an excessive length. 

A number of the plants are new and could fur- 
nish no operating data. These include Jas- 
per, Ala., pressure filters installed in February; 
Blytheville, Ark., and Bristol, Conn. each just 
installing a chlorine plant ; Orlando, Fla., will have 
a filter and chlorine plant ready in June; Johnson 
City, Ill., installed a rapid filter and chlorine plant 
last fall; Paris, IIll., has just started a rapid sand 
filter; Manhattan, Kans., has just completed a 
rapid sand, softening, iron removal, and chlorine 
plant; Cambridge, Mass., will have filters oper- 
ating by June; Bay City, Mich., has a chlorine 
plant under construction; Benton Harbor, Mich., 
has just started a sand filter, chlorinating and 
softening plant; Yazoo City, Miss., has just in- 
stalled a chlorinating plant, and Ambler, Penn., 
is installing one; Delaware, O., has just put in 
operation a sand filter, chlorinating and softening 
plant; Kittanning, Penn., put a mechanical filter 
and chlorinating plant in operation in January; 
North East, Penn., is installing a rapid sand filter 
and chlorinating plant; and Navasota, Tex., in- 
stalled a chlorinating plant in April. 
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Refuse Utilization in England 


Utilization of municipal refuse is making con- 
siderable headway in England, some of the more 
important cities which have recently undertaken 
it being Sheffield, Birmingham, Stoke-on-Trent, 
Westminster, Oldham and Newark. Some’ of 
the newer features are the automatic loading of 
the screenings into canal boats and the provision 
of a pneumatic dust suction plant to handle all 
dust from screens and flues, providing destructors 
for the destruction of the material which is not 
salable, and utilizing the steam for generation 
of electricity for charging electric vehicles, driv- 
ing the machinery around the plant and lighting 
the plant. 

One of the Birmingham plants is estimated to 
cost about $450,000 and will probably be the most 
modern of the kind in the country. At this plant 
the refuse will first be screened, the screenings 
being sold as a low-grade fertilizer and removed 
by canal after being automatically loaded into 
canal boats, or by rail, whichever offers the lower 
rates. Material removed by the screens will be 
deposited on sorting belts from which articles of 
commercial value will be removed and the com- 
bustible material will be delivered by the belts to 
the incinerators. The clinker from the latter will 
be crushed and screened into different sizes and 
automatically discharged into canal boats: or 
carts. Machinery will also be provided for treat- 
ment of by-products, for compressing tin into 
bundles, sorting and baling paper, etc. 





Winding Roadway for Steep Street 


Lombard street, San Francisco, between 
Hyde. and Leavenworth, has a continuous grade 
of 27% and has been practically impassable for 
vehicles. The city has recently carried out the 
plans of the city engineer and reduced the road- 
way grade to 16% by winding ‘it ‘back- and 
forth across the street, utilizing the full width 
of the roadway and a considerable part of that 
of the sidewalks. In order to’carry out the 
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construction of this roadway, it is necessary to 
build retaining walls on the downhill side of 
each diagonal course of the roadway. The road- 
way in banked at each turn. 

While short lengths of street have been 
treated in this manner before, this is. believed 
to be the first instance where the full length 
of a block has been developed in this way. 
The residents of the street are planning park- 
ing the areas between the curves of the roadway 
and installing ornamental electroliers. The side- 
walk probably will be provided with vitrified 
brick steps alternating with inclined walks, while 
ornamental seats will be placed in the parked 
areas. 





Rubber Pavements in England 


Experiments with rubber pavements are being 
carried out in Manchester by a firm which has 
been using rubber for floors and other purposes 
for the past forty-five or fifty years. Instead of 
making the pavement in blocks, large slabs of 
rubber two inches thick are to be used, each slab 
weighing about 600 pounds, so that the possi- 
bility of creeping or lifting which has been ex- 
perienced in previous attempts will be reduced 
toa minimum. The surface is corrugated, giving 
the appearance of small blocks and supplying a 
safe foothold for horses. The slabs are reinforced 
at intervals with steel bars which keep. them 
rigid. These slabs are placed on a _ concrete 
foundation and the joints are cemented with tar. 

According to “Indian Engineering,” an experi- 
ment has been made in Colombo with paving a 
road with a mixture of rubber, mexphalte and 
picaleum, which proved to be a failure; but an- 
other somewhat similar preparation was reported 
as very successful, this being said to. consist of a 
mixture of pure bark and scrap rubber. It re- 
sembles tar and is delivered in solid form in 
barrels and is applied to the road by heating un- 
til liquid and spreading with brooms, after which 
fine gravel is sprinkled on the surface and lightly ~ 

rolled. 





WINDING ROADWAY ON LOMBARD STREET, 


SAN FRANCISCO 





Charleston, South Carolina, 
backfills trenches as well as 
repaving over them. The con- 
tractor who opens the street 
notifies the street department 
before 2:00 p. m. of the day 
when he is ready for backfill- 
ing. The city’s backfilling gang 
is then sent and refills the 
trench, ramming in 6-inch to 
8-inch layers. The foreman 
of the backfilling gang reports 
when this work is completed, 
giving the yardage of back- 
filling. dorie. The ‘party for 
whom the: trench is filled is 
charged 80c. per cubic yard if 
the fill amounts to 15 cubic 
yards or less and 40c. if it 
amounts to more than that. 





